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REPORT  OF  PROGRESS   IN  SPECTRUM  WORK 

By  Professor  Henky  A.  Rowland. 


During  the  past  year  or  two  a  great  deal  of  work  has  been  done  in  the 
photography  of  the  spectra  of  elements  and  the  identification  of  the  lines 
in  the  solar  spectrum,  which  it  will  take  a  long  time  to  work  up,  ready  for 
publication.  Hence,  I  have  thought  that  a  short  account  of  what  has  been 
done  up  to  the  present  time  might  be  of  interest  to  workers  in  the  subject. 
In  the  prosecution  of  the  work  financial  assistance  lias  been  received  from 
the  Kumford  Fund  of  the  American  Academy  of  Arts  and  Sciences,  as  well 
as  from  the  fund  given  by  Miss  Bruce  to  the  Harvard  Astronomical  Observ- 
atory for  the  promotion  of  research  in  astronomical  physics,  and  the  advanced 
state  of  the  work  is  due  to  such  assistance. 

The  work  may  be  summed  up  under  the  following  heads: 

1st.  The  spectra  of  all  known  elements,  with  the  exception  of  a  few 
gaseous  ones,  or  those  too  rare  to  be  yet  obtained,  have  been  photographed 
in  connection  with  the  solar  spectrum,  from  the  extreme  ultra  violet  down 
to  the  D  line,  and  eye  observations  have  been  made  on  many  to  the  limit 
of  the  solar  spectrum. 

2d.  A  measuring  engine  has  been  constructed  with  a  screw  to  fit  the 
above  photographs,  which,  being  taken  with  the  concave  grating,  are  all 
normal  spectra  and  to  the  same  scale.  This  engine  measures  wave  lengths 
direct,  so  that  no  multiplication  is  necessary,  but  only  a  slight  correction  to 
get  figures  correct  to  ,  JlT  of  a  division  of  Angstrom. 

3d.  A  tabic  of  standard  wave  lengths  of  the  impurities  in  the  carbons, 
extending  to  wave  length  2000,  has  been  constructed  to  measure  wave 
lengths  beyond  the  limits  of  the  solar  spectrum. 

4th.  Maps  of  the  spectra  of  some  of  the  elements  have  been  drawn  on  a 
large  scale  ready  for  publication. 

5th.  The  greater  part  of  the  lines  in  the  map  of  the  solar  spectrum  lutvc 
been  identified  and  the  substance  producing  them  noted. 

6th.  The  following  rough  table  of  the  solar  elements  has  been  constructed 
entirely  according  to  my  own  observations,  although,  of  course,  most  of 
them  have  been  given  by  others. 

I  do  not  know  which  are  the  new  ones  but  call  attention  to  Silicon,  Vana- 
dium, Scandium,  Yttrium,  Zirconium,  Glucinum,  Germanium  and  Erbium, 
as  being  possibly  new. 

Silicon  has  lines  on  my  map  at  wave  lengths  390-5.7,  4103.1,  570S.7,  5772.S 
and  5948.7.  That  at  ."905.7  is  the  largest  and  most  certain.  That  at  4103.1 
is  also  claimed  by  Manganese. 


Elements  in  the  Sun,  Arranged  According  to  the  Intensity  and 
the  Number  of  Lines  in  the  Solar  Spectum. 


According  to  Intensity. 


According  to  Number. 


Calcium. 

Iron  (2000.  or  more). 

Iron. 

Nickel. 

Hydrogen. 

Titanium. 

Sodium. 

Manganese. 

Nickel. 

Chromium. 

Magnesium. 

i  iobalt. 

Cobalt. 

Carbon  (200  or  more). 

Silicon. 

Vanadium. 

Aluminium. 

Zirconium. 

Titanium. 

Cerium. 

Chromium. 

Calcium  (75  or  more). 

Manganese. 

Scandium. 

Strontium. 

Neodymium. 

Vanadium. 

Lanthanum. 

Barium. 

Yttrium. 

Carbon. 

Niobium. 

Scandium. 

Molybdenum. 

Yttrium. 

Palladium. 

Zirconium. 

Magnesium  (20  or  more) 

Molybdenum. 

Sodium  (11). 

Lanthanum. 

Silicon. 

Niobium. 

Strontium, 

Palladium. 

Barium. 

Neodymium. 

Aluminium  (4). 

Copper. 

•   illinium. 

Zinc. 

Rhodium. 

Cadmium. 

Erbium. 

(  ilium. 

Zinc. 

( rlucinum. 

Copper  (2). 

Germanium. 

Silver  (2). 

Rhodium. 

<  rlucinum  (2). 

Silver. 

( lermanium. 

Tin. 

Tin. 

Lead. 

Lead  (1). 

Erbium. 

Potassium  (1). 

Potassium. 

Doubtful  Elements. 

Iridium. 

Ruthenium. 

Tungsten. 

Osmium. 

Tantalum. 

Uranium. 

n.it  inum. 

Thorium. 
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Antimony. 
Arsenic. 

Bismuth. 

Boron. 

Nitrogen  (vacuum  tube).  Phosphorus. 


Not  m  Solar  Spectrum. 

Caesium. 
Gold. 
Indium. 
Mercury. 


Bromine. 

Chlorine. 

Iodine. 

Fluorine. 


Substances  not  yet  Tried. 

Oxygen. 

Tellurium. 

Gallium. 


Rubidium. 

Selenium. 

.Sulphur. 

Thallium. 

Praeseodyniium. 


llulmium. 
Thulium. 
Terbium,  etc. 


These  tables  are  to  be  accepted  as  preliminary  only,  especially  the  order 
in  the  first  portion.  However,  being  made  with  such  a  powerful  instru- 
ment and  with  such  care  in  the  determination  of  impurities,  they  must  still 
have  a  weight  superior  to  most  others  published. 

The  substances  under  the  head  of  "Not  in  the  Solar  Spectrum  "  are  often 
placed  there  because  the  elements  have  few  strong  lines  or  none  at  all  in 
the  limit  of  the  solar  spectrum  when  the  arc  spectrum,  which  I  have  used, 
is  employed.  Thus  boron  has  only  two  strong  lines  at  2497.  Again,  the 
lines  of  bismuth  are  all  compound  and  so  too  diffuse  to  appear  in  the  solar 
spectrum.  Indeed,  some  good  reason  generally  appears  for  their  absence 
from  the  solar  spectrum.  Of  course,  this  is  little  evidence  of  their  absence 
from  the  sun  itself. 

Indeed,  were  the  whole  earth  healed  to  the  temperature  of  the  sun,  its 
spectrum  would  probably  resemble  that  of  the  sun  very  closely. 

With  the  high  dispersion  here  used  the  "basic  lines"  of  Lockyer  are 
widely  broken  up  and  cease  to  exist.  Indeed,  it  would  be  difficult  to  prove 
anything  except  accidental  coincidences  among  the  lines  of  the  different 


elements.     Accurate  investigation  generally  reveals  some  slight  difference 
of  wave  length  or  a  common  impurity. 

Furthermore,  the  strength  of  the  lines  in  the  solar  spectrum  is  generally 
very  nearly  the  same  as  that  in  the  electric  arc,  with  only  a  few  exceptions, 
as  for  instance  calcium.  The  cases  mentioned  by  Lockyer  are  generally 
those  where  he  mistakes  groups  of  lines  for  single  lines  or  even  mistakes 
the  character  of  the  line  entirely.  Altogether  there  seems  to  be  very 
little  evidence  of  the  breaking  up  of  the  elements  in  the  sun  as  far  as  my 
experiments  go. 

Even  after  comparing  the  solar  spectrum  with  all  known  elements,  there 
are  still  many  important  lines  not  accounted  for.  Some  of  these  I  have 
accounted  for  by  silicon  and  there  are  probably  many  more.  Of  all  known 
substances  this  is  the  most  difficult  to  bring  out  the  lines  in  the  visible 
spectrum  although  it  has  a  fine  ultra-violet  one.  Possibly  iron  may  account 
for  many  more,  and  all  the  elements  at  a  higher  temperature  might  develop 
more.  Then,  again,  very  rare  elements  like  scandium,  vanadium,  etc., 
when  they  have  a  strong  spectrum,  may  cause  strong  solar  lines  and  thus 
we  may  look  for  new  and  even  rare  elements  to  account  for  very  many  more. 
Indeed,  I  find  many  lines  accounted  for  by  the  rare  elements  in  gadolinite, 
samarskite  and  fergusonite  other  than  yttrium,  erbium,  scandium,  praeseo- 
dymium, neodymium,  lanthanum  and  cerium,  which  I  cannot  identify  yet 
and  which  may  be  without  a  name.  For  this  reason,  and  to  discover  rare 
elements,  I  intend  finally  to  try  unknown  minerals  as  my  process  gives  me 
an  easy  method  of  detecting  any  new  substance  or  analyzing  minerals  how- 
ever many  elements  they  may  contain. 

The  research  is  much  indebted  to  the  faithful  and  careful  work  of  Mr. 
L.  E.  Jewell  who  has  acted  as  my  assistant  for  several  years.  Preliminary 
publications  of  results  will  be  made  in  the  University  Circulars. 

Among  the  latest  results  I  may  mention  the  spectroscopic  separation  of 
yttrium  into  three  components,  and  the  actual  separation  into  two. 


SPECIFIC  INDUCTIVE  CAPACITY  OF  ELECTROLYTES.1    [Abstract.] 

By  Edward  B.  Rosa. 


I.  The  study  of  the  specific  iuductive  capacity  of  water  and  other  conducting 
liquids  was  suggested  to  me  about  a  year  ago  by  Professor  Rowland.  Cohn 
and  Arons  and  others  had  recently  found  values  of  A"  fur  water,  ranging 
from  75  to  85  and  for  alcohol  from  25  to  30;  these  exceeded  so  many  times 
the  value  of  K  for  most  non-conductors  that  it  seemed  possible  that  there 
might  be  a  relation  between  the  conductivity  and  inductivity ; 2  that  these 
high  values  were  directly  due  either  to  comparatively  large  conductivity  or 
else  both  conductivity  an  1  inductive  capacity  were  due  to  some  common 
property  of  these  liquids.  In  short,  that  the  measured  specific  inductive 
capacities  of  conducting  liquids  were  not  genuine  specific  inductive  capac- 
ities, the  square  roots  of  which,  according  to  the  electro-magnetic  theory  of 
light,  should  equal  the  corresponding  indices  of  refraction,  for  waves  of 
periods  equal  to  those  employed  in  measuring  K.  As  will  appear  from  the 
following  pages,  this  anticipation  has  not  been  realized,  the  experiments 
indicating  that  these  large  values  are  true  inductivities. 

II.  The  method  adopted  for  studying  the  question  was  to  measure  the  force 
exerted  between  a  fixed  and  a  movable  electrode  in  an  electrolytic  cell, 
varying  the  difference  of  potential  of  the  electrodes,  their  distance  apart, 
the  periods  of  the  alternating  potentials  employed,  the  temperature  of  the 
electrolyte,  and  its  conductivity  (the  latter  by  varying  the  quantity  of  dis- 
solved salts  or  other  impurities).  Water  and  alcohol  are  the  electrolytes 
studied,  and  their  behavior  has  been  compared  with  that  of  air,  turpentine 
and  other  dielectrics. 

Apparatus. 

The  apparatus  containing  the  electrolytic  cell  is  shown  in  Fig.  1.  The 
movable  electrode  is  suspended  by  a  fine  silver  wire  (.009  cm.  in  diameter) 


i  An  abstract  of  this  paper  was  read  before  the  American  Association  for  the  Advance- 
ment of  Science,  Indianapolis,  August,  1S90. 

»This  seems  to  be  a  somewhat  prevalent  opinion.  Thus,  Andrew  Gray  [Absolute 
Measurements  in  Electricity  and  Magnetism,  p.  J91)  says,  referring  to  Cohn  and  Arons1 
determination  of  K  for  water  and  alcohol :  "  These  substances  have,  however,  considerable 
conductivity,  which  would  tend,  of  course,  to  give  an  apparently  high  specific  inductive 
capacity." 


which  conducts  the  current 3  to  the  electrode  and  whose  torsion  measures 
the  force  of  attraction  in  question.  The  silver  wire  is  attached  above  to  the 
torsion  head  a,  and  below  at  the  mirror  c  to  a  thick  wire  which  passes  down 
into  the  liquid  (contained  in  the  glass  dish  d);  then,  bending  at  right  angles, 
it  forms  an  arm  about  -i  cms.  long,  at  the  end  of  which  is  attached  the  mov- 
able electrode,  hereafter  called  the  needle.  Several  forms  of  needle  were 
used,  but  in  order  to  secure  a  quick,  nearly  dead-beat  motion  it  was  usually 
constructed  of  from  two  to  five  narrow  plates  above  one  another  in  horizontal 


^/4    *■ 


Fig.  1. 


planes,  held  together  by  vertical  wires.  The  fixed  electrode  consists  of  a 
vertical  plate  of  platinum,  3 J  X  5  cms.  It  is  attached  to  a  brass  piece  which 
slides  in  a  slot  in  the  ebonite  plate  e,  and  a  graduated  scale  s  permits  the 


3  The  current  traversing  this  wire  in  the  experiments  was  not  sufficient  to  change  its 
temperature  as  much  as  the  ordinary  fluctuations  in  the  tempetature  of  the  room. 
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plate  to  be  set  at  any  desired  point.  All  parts  dipping  into  the  liquid  are 
made  of  platinum.  A  scale  at  a  distance  of  three  luetics  is  seen  by  reflec- 
tion at  the  mirror  c  through  a  large  reading  telescope.     By  means  of  a  long 

w len    lever,    attached    to   the   torsion    head   v  and    within    reach   of  (he 

observer  at  the  telescope,  the  needle  was  always  brought  nearly  to  the  same 
standard  scale  reading  when  the  force  was  acting  upon  it.  This  insured  a 
constant  distance  between  the  needle  ami  plate,  and  the  amount  of  the 
deflection  was  determined  by  taking  the  difference  between  this  (nearly 
constant)  deflected  reading  and  the  reading  when  the  needle  and  plate  are 
brought  to  the  same  potential.  The  distance  (three  unties)  between  the 
mirror  and  scale  is  sufficiently  great  so  that  the  force  may  safely  lie  taken  as 
proportional  to  the  scale  readings. 

III.  With  this  apparatus,  during  the  months  of  May,  .Tune,  and  July,  a 
series  of  measurements  of  the  force  on  the  needle  In  different  liquids  was 
made,  in  which  the  following  circumstances  were  varied  in  turn  : 

1.  Difference  of  potentials  between  the  electrodes. 

2.  Distance  between  the  electrodes. 

3.  Kate  of  alternations  of  the  current. 

4.  Conductivity  of  the  liquids. 

5.  Temperature. 

1.  Variation  of  Potential; — Turpentine,  Waterand  Alcohol. —  In  the  following 
tables  the  numbers  in  the  third  column  are  proportional  to  the  square-  of 
the  potentials  given  in  the  iirst  column,  and  the  quotients  of  the  deflections 
by  these  squares  (column  4)  are  constant  within  the  limits  of  experimental 
errors.  These  nearly  constant  quotients  are,  however,  slightly  smaller  in 
all  cases  for  low  potentials.  This  is  doubtless  due  to  the  index  error  of  0.2 
volt,  which  would  be  appreciable  only  in  the  case  of  the  lower  potentials. 

Table  I. —  Turpentine. 


Potentials,  V. 

Deflections. 

Squares  of  t-- 

Constant  Quotients. 

in  volts. 

.10  cm. 

1 

.10 

20 

.41 

4 

.1025 

30 

.92 

9 

.1022 

in 

1.68S 

1G 

.1022 

50 

2.64 

•jr. 

.1016 

5G.7 

::.30 

31.15 

.1027 

Table  II.—  Water. 


Potentials,  V. 

Deflections. 

V 
Squares  of  tt- 

Constant  Quotients. 

5  volts. 

.35 

1 

.35 

10 

1.49 

4 

.37 

15 

3.51 

9 

.390 

20 

5.27 

1G 

.392 

•25 

9.9S 

25 

,897 

30 

14.20 

36 

,394 

:::, 

19.15 

49 

.891 

1" 

24. so 

64 

.389 

TABLE  III. — Alcohol. 


Potentials,  V. 

Deflections. 

V 
Squares  of -? 

Constant  Quotients. 

5 

.11 

1 

.110 

10 

.is 

4 

.120 

15 

1.13 

9 

.1  '  i 

20 

2.0  1 

in 

.127 

3.14 

25 

.126 

3D 

1.45 

.121 

15 

G.07 

49 

.121 

in 

7.91 

64 

.121 

45 

9.98 

81 

.128 

511 

! 

100 

.124 

55 

16.04 

121 

.124 

60.75 

I-.!. 

147.6 

.125 

From  these  measurements  it  will  appear  that  the  fore-  is  accurately  pro- 
portional to  the  square  of  the  potential  for  these  electrolytes  as  well  as  for 
dielectrics. 

2.  Variation  of  Distance  between  Electrodes.— In  the  following  tables  the 
readings  of  the  deflections  wen-  made  in  the  order  of  the  preceding  numbers. 


Table  V. —  Turpentine. 
[Constant  potential  of  50  volts.] 


Table  VI.— Alcohol.— Temp.  2-j...° 

[Constant  potential  of  40  volts.] 


Distance 
between 

I'lirl  1  u'l.- 


0.25  cms. 

0 

1.0 

1.5 

2  0 

2.5 

8.0 


1  'HI.  rl  inns. 


1       2."' I  .'HIS 
Z     1.1-5 
.l.'l 

4  .40 

5  27 
o       .21 


6.12 
2.55 
1.06 

.fil 
.39 

.27 


Dial 

between 

i  ii  Sections. 

Electrodes. 

0.5  cms. 

6  19.6Scms. 

1.0 

:.    7.68 

-    7.7s 

1.5 

4     4.  II 

•      1.  3 

2.0 

: 



2.5 

2     2.21 

i  0    •'  26 

8.0 

i     1.70 

11     1.7G 

The  plate  cannot  be  set  with  anything  like  the  accuracy  with  which  the 
distance  between  needle  and  plate  can  be  maintained  constant,  since  the 
motion  of  the  needle  is  magnified  by  the  telescope  and  scale  over  a  hundred 
times.  Consequently  the  above  measurements  for  variation  of  distance  at 
constant  potential  are  not  as  accurate  as  those  previously  given  for  varia- 
tion of  potential  at  constant  distance. 

If  these  measurements  be  [dotted  out  with  distances  and  deflections  as 
abscissas  and  ordinates  respectively,  we  get  two  curve-  resembling  equilat- 
eral hyperbolas,  and  if  the  ordinates  of  the  alcohol  curve  be  shortened  eight 
times  the  two  curves  will  be  almost  indistinguishable.  In  other  words,  the 
rate  of  variation  of  tin-  force  with  the  distance  between  the  electrodes  is 
the  same  for  turpentine  as  for  alcohol  (and  water)  and  in  general  is  proba- 
bly the  same  for  dielectrics  and  electrolytes. 

3.  Variation  of  Rate  of  Alternation  of  Potentials. — The  effect  of  change  of 
speed  of  the  commutator  is  generally  small  and  often  inappreciable.  With 
water  the  deflection  is  greater  at  higher  speeds,  although  for  quite  pure  dis- 
tilled water  the  difference  is  extremely  small.  For  less  pure  water  it  is 
larger,  although  not  often  more  than  2  or  3  per  cent.,  and  is  probably  due 
to  polarization  at  the  slower  speeds.  Not.  the  slightest  trace  of  bubbles 
appears  on  the  electrodes  when  using  moderately  pure  water,  but  with 
ordinary  hydrant  water  at  rather  high  potentials  bubbles  appear  at  all 
speeds.  The  needle  is  less  steady  at  very  low  speeds,  and  when  the  com- 
mutator stops  the  deflection  changes  considerably  and  is  uncertain  in 
amount  except  for  very  low  potentials.  It  then  depends  also  on  the  direction 
of  the  current.  These  phenomena  were  studied  at  some  length,  but  as  they 
seem  to  have  no  direct  bearing  on  the  present  question,  further  reference 
to  them  is  omitted. 

4.  Variation  of  Conductivity. — The  resistance  of  different  samples  of  dis- 
tilled water  is  very  different,  and  yet  the  difference  noted  in  the  force  of 
attraction  between  the  electrodes  was  relatively  small.  A  single  drop 
of  a  dilute  solution  of  copper  sulphate  was  added  to  a  half  litre  of  distilled 
water;  the  conductivity  was  increased  about  ten  times  while  the  force  of 
attraction  diminished  about  15  per  cent.  Hydrant  water,  of  comparatively 
large  conductivity,  showed  a  force  10  per  cent,  to  40  per  cent,  less  than  dis- 
tilled, according  to  the  potential,  the  effect  of  polarization  being  relatively 
greater  at  low  potentials. 

Thus,  as  far  as  tbe  force  of  attraction  depends  upon  the  conductivity,  it 
seems  to  he  less  as  the  conductivity  is  greater,  and  that  because  of  polarization. 
Could  the  latter  be  eliminated  in  the  case  of  these  impure  waters  tbe  tone 

would  probably  he  practicably  independent  of  the  conductivity.  Polariza- 
tion reduces  tbe  force  of  attraction,  as  it  reduces  the  current,  in  two  distinct 
ways.  First,  by  the  counter-,  lectroraotive  force  excited  which  diminishes 
the  effective  fall  of  potential,  and,  second,  by  increasing  the  resistance  at 
the  electrodes.  This  decreases  the  current  by  increasing  the  total  resistance  : 
but  it  decreases  the  force  nol  ai  all  because  of  an  increase  in  the  total  i' 
ance,  but  because  tbe  additional  resistance  is  introduced  at  euic  or  two  places 
and  n..t  uniformly  throughout  tbe  liquid.  The  result  is  that  the  fall  of 
potential  is  less  in  the  liquid  near  the  needle  than  before,  and  therefore  the 
force  on  the  needle  is  less. 

5.  Variation  in  Temperature.      In  order  to  determine  the  variation  of  the 

force  with  temperature  the  apparatus  (Fig.  1)  was  s,  i  into  a  large  glass  jar 
which  was  then  filled  with  water  up  to  the  ebonite  cover  e,  or  about  a  centi- 
metre abovi  i  Ii.  level  of  the  liquid  in  the glassdish.  The  minor  remained 
in  view  above  the  top  of  the  jar.  1  Ring  hot  water  and  ice  as  needed  the 
temperature  of  the  water  bath  was  varied  between  3°  and  38°  c,  in  a  few 
being  carried  up  to  45°.     \-  soon,  however,  as  the  temper 

much  above  that   of  the  surrounding  air,  vapor  condensed   mi  the   mirror 
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and  window  before  it,  and  thus  rendered  observations  difficult  or  impossible. 
In  every  case  time  was  allowed  for  the  temperature  of  the  liquid  (water  or 
alcohol)  to  become  nearly  stationary  before  observations  were  made;  other- 
wise convection  currents  made  the  needle  unsteady.  However,  it  was  not 
possible  to  keep  the  temperature  perfectly  steady  and  the  measurements, 
which  are  plotted  out  in  Figs.  6  and  7,  are  not  as  accurate  and  consistent  as 

,,  ^Alcohols, 

JO 
28 
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it 

20 

18 
16 
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U.U    UJ    k6    >t7    *i.8    K9  SO    5.1     5.2    53    5.W 

Fig.  6. 

though  made  at  one  temperature.  In  the  case  of  alcohol  the  needle  was  very 
unsteady  above  about  26°,  and  several  rough  measurements  ( Xos.  3,  -1  and  9) 
made  at  higher  temperatures  are  omitted  from  the  diagram ;  but  none  are 
omitted  below  26°,  although  Nos.  5  and  6  were  somewhat  unsteady.  Ordinates 
represent  temperatures  and  abscissas  represent  the  excess  of  deflections  above 
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4.4  cms.  in  case  of  alcohol  and  8.0  cms.  in  case  of  water.  The  observations 
were  made  in  groups  in  the  order  of  the  numbers  on  the  diagram  and  extended 
in  the  case  of  alcohol  through  a  period  of  twelve  hours.  It  will  be  noticed 
that  the  alcohol  was  carried  several  times  through  the  given  range  of  tem- 
perature ;  observations,  Nos.  2, 10  and  16,  fall  closely  together  near  25°,  but 
between  Nos.  2  and  10  the  alcohol  was  cooled  to  7°  and  between  Nos.  10  and 


16  to  3°  (see  Fig.  6).  The  observations  fall  upon  a  straight  line  as  nearly 
as  could  be  expected  from  the  circumstances  of  the  case.  They  indicate  a 
rather  large  temperature  coefficient,  the  force  falling  off'  about  10  per  cent, 
between  3°  (5.20)  and  2*>  (4.70).  The  conductivity,  on  the  other  hand, 
rapidly  increases  with  the  temperature,  although  no  attempt  was  made  to 
determine  a  value  for  its  temperature  coefficient.  According  to  Foussereau, 
the  conductivity  of  alcohol  increases  nearly  30  per  cent,  between  3°  and  26°. 

In  the  case  of  water  the  observations  do  not  lie  as  clearly  upon  one 
straight  line,  but  the  later  observations  are  nearer  to  a  second  straight  line 
nearly  parallel  to  the  first.  This  is  believed  to  be  due  to  polarization  effects 
which  increased  during  the  course  of  the  day,  the  observations  having 
extended  over  a  period  of  14  hours.  However,  the  difference  between  the 
first  and  last  measurements  is  scarcely  more  than  one  per  cent.,  and  the 
temperature  coefficient  obtained  from  either  or  botli  combined  will  differ 
but  little.  The  force  fails  off  about  10  per  cent,  between  3°  and  31°,  a  some- 
what smaller  change  than  with  alcohol. 

Assuming  the  specific  inductive  capacity  to  be  proportional  to  the  force 
we  have  the  following  expressions  for  the  temperature  coefficients: 


For  Alcohol  — •  -—  =  - 
A  cIT 


•  .0046  for  T—  20°  C. 


For  Water  -•  —  =—  .003S  for  T=  20°  C. 
A  ctl 


Vaixbs  of  K. 

I V.  The  value  of  K  for  any  liquid  may  be  determined  by  taking  the  ratio  of 
the  force  on  the  needle  at  a  given  distance  from  the  fixed  electrode  for  a 
given  potential,  the  medium  being  the  given  liquid,  to  the  force  on  the 
needle  for  the  same  distance  and  potential,  the  medium  being  air.  The 
liquid  chosen  to  compare  with  air  was  Diamond  White  Headlight  Oil»(a 
high  grade  of  refined  petroleum),  and  this  was  afterward  used  as  a  standard 
of  comparison  with  other  liquids. 

In  the  following  table  the  forces  for  the  two  liquids  at  29.8  and  43.8  volts 
respectively  are  given. 

Table  X. 


Double  Deflections. 

, 

D.  W.  H 

Oil  29.8  volts. 

1.450  cms. 

2 

Air,  43  S  volts. 

1.4S2 

3 

do 

1.473 

4 

do 

1.472 

5 

do 

1.438 

6 

do 

1.471 

7 

do 

1.430 

8 

do 

1.436 

Means. 

1.438 

1.474 

Each  of  the  numbers  given  in  the  columns  of  deflections  is  the  mean  of 
several  separate  measurements. 
We  have 

in  air,  f=  Ak  V2 
and  in  oil,  F,  =  AK,  Vi* 
where  F  and  F,  are  the  forces  in  air  and  oil,  respectively;  J7"  and  F,  the 
potentials,  A  is  a  constant,  K\  =  specific  inductive  capacity  of  the  oil  and 
k—\. 

.'.  A',  =  ^'-  ^  =  f*?iXws)  ~  2'"*  at  240°  &  the  Speci)ic  induclive 
capacity  of  Diamond  White  Headlight  Oil. 

Water. 

The  means  of  three  series  of  measurements  of  the  force  for  19.S  volts  at 
25.0°  were  11.88,  11.80,  1 1.89.  Mean  =  1 1.86  =  F.  Mean  for  44.8  volts  in 
D.  W.  H.  Oil  =1.69  =  F,. 


F    Fis_  11.86 


/448V 

VI  9.8/ 


75.7  = 


specific  inductile  capacity  of  water  at  25°  O. 

The  following  is  a  list  of  several  liquids  with  the  corresponding  values 
of  A"  determined  in  this  manner. 
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Values  of  K  fok  Liquids. 

Water  at  25°  C,  75.7. 

Alcohol  25°,  25.7. 

Sperm  oil  20°,  3.09. 

Benzine  21°,  2.4"). 

Turpentine,  commercial  18.6°,  2.43. 

"  Neutral "  petroleum  21°,  2.26. 

D.  W.  Headlight  oil  24°,  2.11. 

Summary. 

V.  (a).  The  expression  for  (he  force  between  two  electrodes  having  a  homo- 
geneous medium  between  them,  thus  funning  a  condenser,  is  of  the  form 

F=AKV: 
For  a  given  liquid  and  given  electrodes  at  a  constant  distance  F  is  propor- 
tional to  V*.     This  is  found  to  hold  for  electrolytes  as  well  as  dielectrics 
through  the  wide  range  of  potentials  employed. 

(6).  When  the  potentials  and  medium  are  constant  and  the  distance  between 
the  electrodes  varied  the  value  of  F  in  the  above  equation  varies  in  a 
manner  sensibly  independent  of  the  nature  of  the  medium,  depending  only 
on  the  capacity  of  the  condenser. 

(c).  When  the  speed  of  the  commutator  changes  the  force  is  but  slightly 
altered,  unless  the  electrolyte  is  a  fairly  good  conductor.  In  the  latter 
case  the  force  is  diminished  as  the  speed  is  reduced,  owing  to  polari- 
zation. There  is  a  small  change  in  the  force  with  turpentine  due  to  varia- 
tion of  speed,  although  none  in  the  case  of  air.  With  turpentine  as  with 
pure  water  and  alcohol  the  change  is  very  small,  the  force  being  greater  in 
every  case  with  higher  speeds. 

(d).  Whentheconductivityofdistilledwateris  increased  by  adding  hydrant 
water  or  minute  quantities  of  acid  or  copper-sulphate  the  force  is  not  greatly 
altered  although  the  current  increases  many  times.  The  force,  however, 
decreases,  which  is  believed  to  be  due  to  polarization.  Were  the  latter  wholly 
eliminated  the  force  would  probably  remain  unaltered  ;  at  most  it  could 
differ  but  little. 

(e).  When  the  temperature  rises,  other  circumstances  remaining  unaltered, 
the  conductivity  increases  while  the  force  decreases,  the  rate  being  constant 
or  nearly  so  within  the  range  of  experiment.  This  decrease  in  the  force, 
however,  cannot  be  accounted  for  by  polarization,  for  the  increase  of  con- 
ductivity is  not  sufficient  to  make  an  appreciable  difference  in  polarization 
effects.  This  is  further  proved  by  the  fact  that  the  force  is  immediately 
increased  by  a  small  decrease  in  the  temperature,  the  curve  returning  upon 
itself,  while  if  it  were  a  case  of  polarization  the  curve  would  more  resemble 
the  hysteresis  curve  of  magnetization. 

VI.  The  only  other  determinations  of  temperature  coefficients  which  I 

have  seen  are  those  of  W.  Cassie,1  made  at  the  I  lavendish  Laboratory.     He 

worked  with  a  number  of  solid  and  liquid  dielectrics,  for  the  most  part  be- 

1  '  I K 
tween  about  15°  and  50°  or  60°  C.    Here  are  his  mean  values  of  -  — ,  . 

Solid*.  Liquids. 

Mica        +  .0003  Turpentine  —  .0011 

Ebonite  +  .0004  Carbon-bisulphide  —  .0040 

Glass       +.0012  Glycerine  —.0056 

do.         +  .0020  Benzoline  —  .0011 

Benzine  —  .0013 

Olive  Oil  —  .0024 

Paraffine  Oil  +  .0023 

We  notice  that  the  solids  and  paraffine  oil  have  positive  coefficients,  while 
all  the  other  liquids  have  negative  coefficients,  like  water  and  alcohol. 
Further,  the  values  of  the  temperature  coefficients  for  water  and  alcohol 
are  not  only  of  the  same  order  of  magnitude  as  those  for  the  given  liquid 
dielectrics,  but  both  (—.0038  and  — .0040)  fall  within  the  limits  of  the 
series,  water  having  a  value  less  than  carbon-bisulphide  and  glycerine  and 
greater  than  turpentine,  benzoline,  benzine,  and  olive  oil. 

VII.  It  is  very  convenient  to  think  of  the  force  acting  on  the  needle  as  due 

dV 

to  a  given  charge  tending  to  flow  down  a  given  slope  of  potential.    Letting 

represent  the  resultant  slope  of  potential,  I  he  displacement  over  the  surface  of 


dV 
the  needle  is.4iA"— ,  .4,  being  a  constant  depending  on  the  needle,  and  A'a 

constant  depending  on  the  medium.   One  can  just  as  readily  imagine  this  dis- 
placement occurring  in  a  l In.  ting  :is  in  a  non-conducting  medium.     Indeed 

Maxwell  say b '  that  this  inductive  capacity  probably  exists  in  all  bodies. 
The  capacity  of  a  condenser  consisting  of  two  electrodes  immersed  in  a  con- 
ducting medium  cannot  be  measured  by  discharging  its  accumulated  charge 
through  a  galvanometer,  and  noting  the  deflection  of  :i  magnetic  needle. 
But  it  is  as  directly  measured  by  noting  the  force  which  this  constant  (but 
continually  renewed)  charge  exerts  as  it  tend-  to  flow  down  a  given  slope 
of  potential.  The  conductivity  of  water  depends  mainly  if  not  wholly  upon 
its  impurities,  which  form  in  the  case  of  distilled  water  an  indefinitely 
small  part  of  its  bulk.  The  indtictivity,  on  the  other  hand,  is  a  property 
of  the  water  itself  and  hence  ought  not  to  be  appreciably  modified  by  small 
quantities  of  foreign  substances,  though  it  might  be  greatly  different  if  they 
constituted  a  large  part  of  its  bulk.  We  may  thus  think  of  conduction  and 
induction  producing  their  separate  effects  side  by  side,  the  former  not  affect- 
ing the  latter.      Conduction   may,  however,  affect  the  force  A\K\- —  ) 

dV 
by  modifying  —  through  polarization,  not  by  changing  K. 

That  Maxwell's  criterion  of  the  equality  of  the  specific  inductive  capacity 
to  the  square  of  the  index  of  refraction  is  so  far  from  being  fulfilled  in  the 
case  of  water  and  alcohol  is  not  a  serious  objection  to  the  notion  that  elec- 
trolytes possess  a  real  specific  inductive  capacity.  For  comparatively  few 
substances  is  A"=  n%  within  the  limits  of  experimental  error.  Glass  among 
solid,  and  castor  oil  and  ether  among  liquid  dielectrics  are  notable  exceptions. 
These  are  usually  explained  by  supposing  that  the  electrical  displacements 
in  these  dielectrics  are  much  greater  in  a  second  or  even  a  millionth  of  a 
second  than  they  would  be  in  periods  of  10— ls  sec,  a  thousand  million 
times  shorter,  such  as  the  period  of  light.  J.  J.  Thomson  3  has  recently 
shown  that  for  periods  of  4  X  10  — 8  sec.  the  value  of  K  for  glass  i-  verv 
much  nearer  to  n!  than  for  longer  periods,  and  there  is  good  reason  for 
believing  that  A"  for  periods  equal  to  those  of  light  waves  would  equal  n*. 
The  electrical  behavior  of  glass  has  been  compared  with  the  mechanical 
behavior  of  pitch,  which  is  elastic  to  forces  acting  through  short  periods 
such  as  those  of  sound,  hut  viscous  to  forces  of  long  periods.  If  we  accept 
this  very  reasonable  explanation  for  glass  we  at  once  extend  it  to  the  large 
class  of  liquids  of  various  degrees  of  insulating  power  called  dielectrics,  ami 
for  which  A"  is  greater  than  n';  and  also  to  that  group  of  alcohols  and  their 
derivatives  which  Tereschin  4  has  investigated  and  for  which  the  values  of 
K  vary  from  2  to  32.  It  is  but  another  step  to  water  with  a  value  of  A"  in 
the  neighborhood  of  75.  One  can  easily  imagine  that  for  electrical  stresses 
of  a  period  10  —  l5  sec.  A'  can  equal  n!,  that  is  be  less  than  2  and  poSBi 
temperature  coefficient  equal  to  that  of  n*. 

That  a  thing  is  conceivable  and  thai  it  is  demonstrated  are  not  equivalent. 
Nevertheless,  the  behavior  of  water,  alcohol  and  other  conducting  liquids 
as  cited  in  the  foregoing  pages,  and  as  given  by  other  observers,  seems  to  me 
to  afford  verv  strong  reasons  for  attributing  to  these  electrolytes  a  genuine 
specific  inductile  capacity. 

This  investigation  was  carried  on  under  the  general  direction  of  Professor 
A.  L.  Kimball  of  the  Johns  Hopkins  University.  The  experiments  were 
made  at  the  Physical  Laboratory  of  the  University  of  Wisconsin,  and  I 
take  pleasure  in  acknowledging  my  obligation  to  Professor  .1.  F.  I  tavies,  who 
generously  [dared  at  my  disposal  tin-  lltmosl  resources  of  his  laboratory, 
and  who  furnished  me  with  the  beautiful  rotating  commutator,  which  was 
constructed  from  my  design  in  the  University  machine  -hop-. 

Johns  Motrins  University, 
Baltimore,  I '.  ,■  inber  20, 1890. 


•  Proc.  Boy.  Soc,  Vol.  46  (1889),  p.  357,  and  Phil.  Trans.,  1889. 


1  Eitctricitij  anil  Maffnetitm,  Vol.  I,  p.  53. 

;  <  1  v  Decenary  t  ■  polo)  nut  that  the  habit  of  reckoning  tie'  specific  Indut  live 
capacity  ol  metals  as  Infinite  wc  ting  thaM  reduced  thicknesi  "  <>t  the  stratum 

between  the  plates  of  a  condenser  does  not  :o  all  Imply  that  it  metals  have  a  »|>ccinc 
Induct  bum  of  their  conductivity  there 

i^  an  Instantaneous,  distribution  <»f  eleotrleity  such  thai  there  is  no  tall  of  potent!*!  in 

gh  the  t'la'i  rnd  this  i-  what  would  happen  If  the  metal  bed  an 

infinite  specific  Inductive  capacity  and  sero  conductivity. 

»  Proc.  Ha;/.  Sue.,  VoL  !<'•. 

I  Hi.  J.  Ann.  lid.  ixxvi,  S.  792  (1889). 
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=  —  4  a  (a,  6,  e,  d)  a  (A,  B,  C,  D). 


Determinants  Involving  Powers  of  Circles.     By  Wm. 

Woolsey  Johnson. 

(Abstract  of  a  paper  read  before  the  University  Mathematical  Society,  December  11, 1890.) 

Denoting  the  rectangular  coordinates  and  radius  of  a  plane  circle  a  by 
Xi,  i/i,  r,,  &c,  and  the  determinant 

xia  +  2/i*  —  n2    x,    t/i    l 
^22  +  !/2S  — r22    xa    y2 

ll'  +  'Jl2  —  »'32       *3       »/3       1 
l48  +  J/4S  — )'42       X4       1/4       1 

relating  to  four  circles  a,  b,  c,  d,  by  A  (a,  6,  c,  d),  we  have  for  two  groups  of 
four  circles  each 

a  A  a  B  aC  aD 
bA  bB  bC  bD 
cA  cB  cC  cD 
dA  dB  dC  dD 
in  which  the  element  a  A  is  the  "  power"  of  the  circles  a  and  A,  etc.  [The 
power  of  two  circles  is  the  square  of  the  distance  between  their  centres 
diminished  by  the  sum  of  the  squares  of  the  radii,  and  vanishes  when  the 
circles  cut  orthogonally].  It  was  thence  shown  that  the  value  of  A  (a,  6, 
c,  d)  is  independent  of  the  position  of  the  origin  and  direction  of  the  axes. 
The  constant  value  of  this  quantity  is  the  power  of  one  of  the  four  circles, 
say  a,  relatively  to  the  circle  orthogonal  to  the  other  three  b,  c,  d,  multiplied 
by  twice  the  area  of  the  triangle  whose  vertices  are  the  centres  of  these  three 
circles;  this  is  also  the  constant  value  of 

aOa  +  0Ob  +  yOc  +  SOd, 
0  being  any  point  or  circle,  and  a,  /3,  y,  S  being  the  double  areas  of  the  tri- 
angles formed  by  the  centres  of  bed,  cda,  &c,  properly  taken  with  respect  to 
sign.  A  (a,  b,  c,  d)  vanishes  for  a  group  of  four  circles  having  a  common 
orthotomic  circle,  and  the  power  determinant  for  two  groups  of  four  circles 
vanishes  if  either  group  fulfils  this  condition. 

For  two  groups  of  three  circles  each,  it  was  shown  that  the  power  deter- 
minant is  sixteen  times  the  product  of  the  areas  of  the  triangles  formed  by 
the  centres  of  the  circles  of  each  group  multiplied  by  the  relative  power 
of  the  circles  which  are  orthotomic  to  the  two  groups.  In  particular,  the 
determinant  of  squared  distances  vanishes  for  two  groups  of  three  points 
each,  if  the  circles  passing  through  them  cut  at  right  angles. 

The  results  are  readily  extended  to  groups  of  five  and  of  four  spheres,  and, 
in  particular,  the  determinant  of  squared  distances  vanishes  for  two  groups 
of  four  points  each  if  the  spheres  which  pass  through  them  cut  at  right 
angles,  and  also  for  two  groups  of  three  points  situated,  one  group  upon  a 
sphere,  and  the  other  upon  a  circle  orthotomic  to  it. 


A  Problem  in  Vector  Analysis.     By  C.  H.  Chapman. 

(Abstract  of  a  paper  read  before  the  University  Mathematical  S<jci  ly,  January  15,  1891.) 

(zOO) 
The  matrix  I  0i/0  1  which  is  referred  to  its  axes,  assumed  to  be  rectangular, 
|  OOz  | 
may  represent  a  vector.     The  sum  of  two  such  matrices  will  then  represent 
the  sum  of  the  corresponding  vectors,  and  the  product  of  the  vectors  was  so 
defined  as  to  be  representable  by  the  product  of  the  matrices.     Such  mat- 
rices are  commutative  in  multiplication,  and  their  division  is  unambiguous. 
The  circular  substitution  (x,y,z;  y,z,x,)  performed  on  the  constituents  of 

(lOfA 
such  a  matrix  rotates  the  corresponding  vector  about  the  vector  I  010  f  con- 

|  001  | 
ically  and  in  a  negative  direction  through  an  angle  of  120°.     Denoting  this 
substitution  by  "cy"  and  the  matrix  or  vector  by  p,  we  have 

cy  («/p)  =  cyV  and  CV3P  —  P- 

39 

Any  rotation  of  this  kind  may  therefore  be  denoted  by  cy-"p.      It  was 

36 

proposed  to  find  a  vector  ii  such  that  p.p  =  cy^p. 

The  equations  for  /x  are : 

S.w  =  Sp;S.p*p*  =  S.p* 
and  3  ■  Stf  =  (3S.p2  —  S?p)  cos  9  +  S?p. 

To  avoid  the  necessity  for  solving  a  quadratic,  a  vector  v  was  introduced 
which  rotates  p.p  through  an  angle ;  we  thus  obtain  three  more  equations : 


S.vnp  =  S.p;  S.v*ti?p"  —  S.p2 

SS-y/xY  =  (3S.pa  —  S. V)  cos  <p  -4-  9?p ; 

two  of  which  are  linear  in  v.     A  third  equation  linear  in  v  is  obtained  by 

considering  that  171  rotates  p  through  the  angle  0  4-  <p.     We  thus  obtain 

3S.W»  =  (3&ps  —  S.V)  cos(e+<p)+  S.*p. 

The  solution  of  these  equations  gives  after  assuming  for  n  the  value 


<*IP 


%, 


and  consequently  for  B  the  value  — 


Zvcyp=  2V(v,cyp)  cos  (j  +  <P)  +  2F(p,  v)  cos  <p  +  vS.p, 

(100) 
where  v  denotes  the  matrix  I  010  I  and  the  corresponding  vector.     The  re- 

1  001 1 
maining  notations  were  explained  in  the  paper.     From  this  equation  we 
find: 

3MP  =  2 V  (u,  p)  cos  ( -?  +  <p J  +  2V(cfp,  u)  cos  <p  +  i*Kp. 

The  corresponding  equation  for  a  rotation  around  any  axis  whatever,  v', 
is: 

Zw=  v'S v'p  +  2V {v', p)  cos  (^  +  <p)  +  2V(cy,!lpy)  cos  <p. 

For  an  infinitesimal  rotation  this  becomes: 

3fMP  =  3p  +  i/H  d<p  V(Py). 
It   was    further    remarked    that    the    vanishing    of    the    determinant 


cya  cya  cy-a 
cy&  cy$  cy2$ 
cyy  cyy  ctfy 


leads,  when  a,  /3,  and  y  lie  in  the  same  plane,  to  the  equation 


a'  sin  A  4-  $'  sin  B  +  y'  sin  C  =  0, 
where  a',f}',y',  are  unit  vectors  parallel  to  a,  /8,  y,  respectively.     The  in- 
terpretation of  this  equation  gives  the  law  of  sines  for  a  plane  triangle. 


The  Historical  Development  of  the  Canadian  Con- 
stitution.    By  William  Houston. 

(Abstract  of  a  course  of  four  lectures  delivered  by  William  Houston,  M.  A.,  Librarian 
to  the  Legislature  of  the  Province  of  Ontario,  to  the  graduate  students  in  History  and 
Political  Science,  November  20-22, 1S90.) 

The  first  lecture  was  devoted  to  a  contrast  between  the  conditions  of 
colonial  life  and  development  in  French  Canada,  prior  to  the  treaty  of 
Paris,  1763,  and  the  corresponding  conditions  in  the  English  colonies  of  the 
same  period  in  what  afterwards  became  the  United  States.  It  was  pointed 
out  that  while  the  English  colonies  were  "  plantations  "in  the  real  sense 
of  that  term  as  it  was  then  used,  the  French  colony  of  Canada  was  the 
result  of  the  operation  of  other  motives  than  a  desire  to  settle  the  country 
with  an  industrial  population.  The  abject  political  servitude  of  the  French 
colonists  was  brought  into  sharp  contrast  with  the  exceptionally  free  polit- 
ical life  of  the  English  settlers  with  their  almost  entirely  uncontrolled 
management  of  their  own  local  affairs.  A  similar  contrast  was  drawn 
between  the  State  churchism  of  French  Canada,  on  the  one  hand,  and  the 
democratic  ecclesiastical  systems  of  the  English  colonies  on  the  other ;  and  a 
a  third  contrast,  equally  pointed,  was  shown  to  exist  as  between  the  rigid 
military  system  of  Canada,  and  the  spirited,  if  at  times  ill-regulated,  mili- 
tary enterprise  of  New  England  and  Virginia.  The  contrast  was  extended 
to  include  the  results  of  a  century  and  a  half  of  each  kind  of  occupation. 
In  1760  Canada  had  a  French  population  of  perhaps  70,000,  scattered  in 
detached  settlements  along  the  valley  of  the  St.  Lawrence  and  as  far  west  as 
the  Mississippi;  the  English  colonies  had  a  population  perhaps  of  2,000,000 
in  a  comparatively  small  area  and  enjoying  a  high  degree  of  industrial 
prosperity. 

The  second  lecture  was  an  account  of  the  Government  of  Canada  between 
1763  and  1774.  In  the  latter  year  the  conquered  country  ceased  to  be  a 
Crown  colony  and  was  for  the  first  time  provided  with  a  constitution,  which 
is  to  be  found  in  the  "  Quebec  Act."  Amongst  the  provisions  of  that  cele- 
brated document  are  (1)  the  extension  of  the  boundaries  of  the  original 
Quebec  southward  to  the  Ohio  and  westward  to  the  Mississippi;  (2)  the 
creation  of  a  legislature  made  up  entirely  of  members  appointed  by  the 
Crown;  (3)  the  formal  recognition  of  the  old  French  feudal  system;  (4) 
the  enactment  of  Canadian  law  (the  coutume  de  Paris)  as  the  rule  of  deci- 
sion in  all  controversies  relating  to  property  and  civil  rights ;  (5)  the  estab- 
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lishment  of  the  Roman  Catholic  Church  in  the  legal  right  to  such  privileges 
as  it  had  enjoyed  under  the  French  regime;  and  (0)  the  attempted  establish- 
ment of  a  Protestant  Church  as  an  offset  to  the  Roman  Catholic  establishment. 
These  important  concessions  to  the  French  people  and  clergy  were  accounted 
for  hy  the  desire  of  Lord  North  and  George  III  to  prevent  Canada  from 
being  drawn  into  the  stream  of  the  American  Revolution,  and  the  failure  of 
the  expedition  of  Montgomery  and  Arnold  shows  that  the  scheme  was  from 
that  point  of  view  successful. 

In  the  third  lecture  an  outline  was  given  of  the  constitution  conferred  on 
Upper  and  Lower  Canada,  into  which  Quebec  was  divided  by  the  constitu- 
tional act  of  1791.  The  occasion  of  that  act  was  the  influx  of  U.  E.  Loyalist 
English-speaking  settlers  from  the  neighboring  Slates  after  the  treaty  of 
Paris,  17S3.  English  law  was  at  once  introduced  into  Upper  Canada  as  the 
rule  of  decision,  and  trial  by  jury  was  brought  in  along  with  it,  while  Cana- 
dian law  was  retained  in  Lower  Canada,  and  is  still  the  legal  system  of  the 
present  Province  of  Quebec.  In  the  same  lecture  a  sketch  wis  given  of  the 
provisions  of  the  union  act  of  1840,  and  of  the  causes  which  led  to  its 
passage.  Want  of  control  by  Canadians  over  the  administration  of  their 
own  affairs  was  partly  the  cause  of  the  rebellion  of  1837-38,  ami  the  social 
conflict  between  the  French  and  English  races  assisted  in  bringing  the 
trouble  to  a  head.    Lord  Durham's  masterly  description  of  the  state  of 


Canada,  in  the  report  which  he  prepared  as  special  commissioner,  was  out- 
lined and  his  recommendations  were  mentioned  as  the  basis  of  the  union 
act,  under  the  operation  of  which  responsible  government  was  introduced, 
municipal  institutions  were  established,  ProteMant  slate  churehism  was 
abolished  in  Upper  Canada,  and  provision  was  made  for  the  extinction  of 
"feudal  dues  and  rights"  in  Lower  Canada. 

The  causes  which  led  to  the  passage  of  the  British  North  America  Act, 
1867,  were  given  in  the  fourth  lecture.  The  chief  cause  assigned  was  the 
existence  of  the  French  and  English  raci  s,  with  well  marked  and  irreducible 
differences  of  religious,  political,  and  social  life.  The  area  of  Canada  was 
enlarged  (1 )  by  taking  in  the  old  Acadia  (Nova  Scotia  and  New  Brunswick) ; 
(2)  by  the  purchase  of  the  Hudson  Bay  territory;  and  (3)  by  the  annexa- 
tion of  British  Columbia.  The  federal  form  of  the  constitution  of  Canada 
was  modelled  on  that  of  the  United  States,  but  the  system  of  responsible 
administrative  government  was  drawn  from  Great  Britain  since  1840.  No 
attempt  was  made  to  forecast  the  future  of  this  twenty-three-year-old  con- 
federation, but  attention  was  called  to  the  fact  that  partly  because  it  is 
similar  to  and  yet  different  from  the  Constitution  of  the  United  States,  and 
partly  because  the  Canadians  are  a  contiguous  and  kindred  people,  the 
Canadian  constitution  must  always  be  a  suitable  subject  of  investigation  for 
students  of  political  science. 


ARCHiEOLOGICAL  INSTITUTE  OF  AMERICA. 

Baltimore  Society. 

January  Meeting  (7 5  persons  present.     President  Oilman  in  the  chair;  J. 
Le  Roy  White,  .Secretary). 

Extracts  were  read  to  the  Association  from  letters  recently  received  from 
correspondents  at  a  distance,  viz  : — ■ 

(a).  From  Dr.  Cyrus  Adler,  an  Associate  of  this  University,  dated  Constan- 
tinople, December  25  and  27.  He  stated  that  the  two  museums  of 
archaeology  were  closed  to  visitors  because  the  objects  are  in  process  of 
removal  from  one  place  to  another.  The  new  museum  building  is  beautiful, 
and  there  are  enough  Ancient  Greek,  Mediaeval,  and  Hittite  obji 
in  the  gardens  about  the  museums  to  fill  another  building.  Be  saw  four 
of  the  new  Sidonian  sarcophagi,  and  was  as  much  impressed  by  their  I  canty 
as  other  observers  have  been.  (See  the  letters  of  Dr.  J.  P.  Peters  in  recent 
numbers  of  The  Nation.) 

(6).  From  Henry  Gillman,  United  States  Consul  at  Jerusalem,  saying 
that  "  when  excavating  for  the  sewer  and  paving  of  the  street  running  south 
of  the  Austrian  Hospice  and  past  the  Ecce  Homo  Convent  and  Church,  an 
ancient  Roman  pavement,  several  feet  below  the  surface,  w a-  discovered) 
similar  to  the  massive  ancient  pavement  uncovered  two  years  ago  in  the 

adjoining   streets This  last    discovered     pavement   runs   from   the 

Roman  pavement  of  the  Damascus  Road  Street,  past  the  Turkish  Barracks 
anil  Ivcce  Homo  Convent  (as  already  mentioned)  to  the  Tower  of  Antonia. 
....  This  is  another  justification  of  the  assumptions  of  the  sagacious 
Robinson.— It  is  important  to  note  that  the  pavement  recently  found 
opposite  the  Convent  is  exactly  on  the  level  of  the  Roman  pavement 
beneath  that  building,  a  further  confirmation  of  its  being  indeed  the 
( labbatha  (John  xix.,  13)." 

(c).  From  Dr.  Manatt,  U.  S.  Consul  at  Athens,  in  which  he  says  (( let.  24. 
lS90),"you,of  course,  have  heard  of  the  splendid  things  uncovered  at  Rham- 
nous,  near  Marathon,  and  now  in  the  National  Museum, though  it  is  not  yet 
a  month  since  they  saw  the  light.  In  fact  they  were  found  on  the  27th.  and 
delivered  to  the  -Museum  on  the  29th,  nltimo.  The  Themis  statue  (pi  do- 
tal with  inscription  and  all)  is  the  most  exquisite  thing  1  eversaw — I  have 

not  yet  seen  the  lli  me and  almo-t  absolutely  perfeel   in  its  condition. 

(inly  a  little  chip  off  the  chin  and  the  right  fore-arm  missing.  It  is  "the 
pearl  of  the  Museum,"  above  life-si/.e,  but  as  delicate  as  a  cameo,  and, 
wdiat  is  most  surprising,  it  bears  the  signature  of  an  artist  hitherto  un- 
known and  a  demesnial!  of  the  provincial  town  for  whose  temple  it  was 
made:  XaipeVrparoj  XaipeSTjuou  'Paiivoiirioi  {iroirivc.  I  have  no  doubt  the 
critics  will  have  to  add  Chaerestratos,  the  Rharanusian,  to  the  roll  of  fore- 
most names  in  the  history  of  Art.     And  then   is - re  inducement  for 

art-lovers  like  yourselves  to  revisit   Greece." 

(d).  From  Hon.  Ernest  H.  Crosby,  giving  some  particulars  concerning  the 
recent  death  of  Hon.  Eugene  Schuyler,  late  U.S.  ConBul  in  Cairo. 


An  announcement  was  made  that  the  Trustees  of  the  University  had 
voted  to  continue  their  subscription  to  the  American  School  in  Athens, 
which  has  been  sustained  for  the  last  ten  years  largely  at  the  expense  of 
certain  American  institutions  of  learning. 

Professor  Al.i.AX  MabcjUAMD  of  Princeton  then  read  a  paper  on  The 
Bta  of  1'iiiic  Architecture,  of  which  the  following  brief  abstract  has  been 
prepared  : — 

The  object  of  this  paper  wasto  show  that  the  forms  of  Ionic  Architecture 
were  not  a  free  and  independent  creation  of  the  Greek  imagination,  out 
are  found  from  earliest  times  in  Egypt.  It  was  first  shown  that  the  general 
dispositions  of  the  <  Ireek  temple,  the  end  springs,  sacred  tree-, 

altar  in  front  of  the  temple  and  the  surrounding  periboloe  are  all  found  in 
Egypt,  and  that  the  ground  plan  may  be  explained  as  a  development  of  the 
Egyptian  temple  plan.  The  special  characteristics  of  the  I  kjric  order,  the 
diminution,  entasis  and  channelling  of  the  columns,  the  annuli  and  echinus 
of  the  capita]  and  the  triglyphal  prize  were  traced  to  Egyptian  prototypes. 
After  showing  various  types  of  Ionic  capitals  and  proto-Ionie  friezes  from 
Cyprus,  Oappadocia,  Assyria  and  Babylonia,  a  series  of  Egyptian  examples 
were  exhibited,  proving  that  all  the  features  of  the  Ionic  capital,  its  kyma- 
tion,  vohn  dinettes  and  abacus  together  with   its  peculiar  tonus 

of  'heart  leal"  and  'egg  and  dart'  ornament  date  from  the  Y  Dynasty  of 
the  ancient  Egyptian  Empire.  The  Corinthian  capital  was  then  shown  to 
he  a  derivative  from  well  known  Egyptian  forms. 

Papers  were  also  read  by  Mr.  TALCOTT  Wll.l  IAMS  of  Philadelphia,  on 
II:  ■■■,  --  Morocco,  and  on  .1    //  /.        I  in.     No  ab- 

stracts of  these  papers  have  been  received. 


RECENT  APPOINTMENTS. 

Felix  Lengp]  u>  (Fell  m    I    $7   38,  Ph.  D.,  1888)— Professor  of  Chem- 
istry and   Vssaying  in  the  South  Dakota  School  of  Min 

C.  W.  Emil  Mili.br  i  A .  I ...  1882,  Fellow,  1883-85,  Ph.  D.,  1886)— Pro 
fi-ss,.r  of  Languages,  Walther  College,  St.  Louis,  Mo. 

Augustus  T.  Murray  (Fellow,  1887-88,  Ph.  D,  L890)— Professor  of 
Greek,  ( blorado  <  iolli 

in  w.ia-  I.. -.tun  i  !  .  llow,  1887  88,  Ph.  I>..  1889,  Inslrui  91)— 

ir  of  History,  William  Ji  W(  11  <  College,  Mo. 

Edward  L.  Stevenson  (Graduate  Studei  J) — Instructor  in  His- 

tory, Rutg<  is  Coll 

Am. I.-  G.  Warneh  (Fellow,  1886-87,  Ph.D.,  1888)— General  Superin- 
tendent of  Charities  in  the  District  of  Colombia,  as  provided  by  the  recent 
ressional  appropriation  foi  the  District. 

William   K.  Williams  (Ph.  D.,  I--'1'     Superintendent  of  Classifica- 
tion and  Distribution  in  the  Newberry  Library,  Chicago. 

Ai.ni  ui  Sb  iiv  (l'h.  I >.,  l^s|),  has  become  the  Am.  rican  editor  of  the 
tiew8. 
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EXEMPTION  OF  EDUCATIONAL  PROPERTY 
FROM  TAXATION. 

[The  following  statements  are  reprinted  from  Professor  F.  W.  Blaektuar's  History  of 
Federal  and  State  Aid  to  Higher  Education  in  the  United  States,  recently  issued  by  the 
U.  S.  Bureau  of  Education.] 

"  Constitutional  provisions  for  the  exemption  of  educational  property  from  taxation.1 

(1)  Public  school-houses  are  exempted  in  the  following  five  States: 
California,  Colorado,  Ohio,5  Louisiana,  and  South  Carolina. 

(2)  School  buildings  and  apparatus  are  exempted  in  the  following  five 
States:  Arkansas,  Georgia,2  Louisiana,  South  Carolina,  and  Texas. 

(3)  Library  and  grounds  used  for  school  purposes  are  exempted  in  the 
following  live  States:  Arkansas,  Colorado,  Georgia,5  Louisiana,  and  South 
Carolina. 

(4)  Academies  are  exempted  from  taxation  in  Georgia,2  Minnesota,  and 
South  Carolina. 

(5)  Colleges,  universities,  and  seminaries  of  learning  are  exempted  in 
Georgia,5  Minnesota,  Louisiana,  and  South  Carolina. 

(6)  Any  public  property  held  for  educational  purposes  is  exempted  in 
the  following  thirteen  States:  Alabama,5  Florida,2  Illinois,2  Indiana,2 
Kansas,  Nebraska,2  Nevada,8  North  Carolina,8  Oregon,8  South  Carolina,2 
Tennessee,2  Virginia,2  and  West  Virginia. 

(7)  Property  used  for  scientific  purposes  is  exempted  from  taxation  in 
the  following  States:  Florida,2  Indiana,2  Kansas,2  Nevada,"  North  Caro- 
lina,* Oregon,2  South  Carolina,  and  West  Virginia. 

(8)  Property  used  for  literary  purposes  is  exempted  in  all  of  the  States 
named  in  the  last  (7th)  paragraph." 

"  Provisions  by  statute  laws  for  the  exemption  of  educational  property  from  taxation. 

(1)  Productive  property,  or  such  as  is  held  as  an  investment  for  the  sup- 
port of  non-State  schools,  is  exempt  from  taxation  in  the  following  States: 
Connecticut,  Indiana,  Kentucky,  Louisiana,  Maine,  Minnesota,  Mississippi, 
Nebraska,  North  Carolina,  Oregon,  Rhode  Island,  Tenness.ee,  Vermont 
Virginia. 

(2)  Unproductive  property,  or  such  as  is  invested  in  buildings,  grounds, 
libraries,  apparatus,  etc.,  used  and  occupied  exclusively  for  educational 
purposes  by  non-State  schools,  is  exempt  from  taxation  in  the  following 
States:  Alabama,  Arkansas,  Colorado,  Dakota,  Delaware,  Florida,  Georgia, 
Illinois,  Iowa,  Kansas,  Maryland,  Massachusetts,  Michigan,  Missouri, 
Montana,  Nevada,  New  Bampshire,  New  Jersey,  New  York,  Ohio,  Pennsyl- 
vania, South  Carolina,  Texas,  Washington,  West  Virginia,  Wisconsin. 

(3)  All  school  property  not  belonging  to  State  institutions  is  taxed  in  one 
State:  California." 


"The  [foregoing]  facts  relative  to  the  taxation  of  school  property  have 
been  collected  with  considerable  difficulty  and  with  great  care. 

"The  writer  has  examined  the  constitutional  and  statute  laws  of  the  sev- 
eral States,  as  well  as  many  of  the  State  reports,  and  has  written  to  each 
State  Superintendent  of  Public  Instruction  (or  Secretary  or  Commissioner 
of  Education),  who,  in  reply,  has  given  the  actual  practice  in  his  own 
State.  In  the  majority  of  cases  the  State  Constitutions  grant  to  the  Legisla- 
tures power  to  enact  laws  for  the  exemption  of  school  property  from  taxa- 
tion, but  in  a  few  instances  the  Constitutions  are  imperative,  leaving  the  Leg- 
islatures no  choice  in  the  matter. 

"The  Legislatures  have  frequently  failed  to  exercise  to  the  full  extent  the 
powers  granted  them  and  have  not  followed  constitutional  provisions  with 
legislative  enactment.     In  the  past,  legislation  has  been  highly  favorable 


1  Stimson— American  statute  Law,  sec.  332.    (1SS6.) 

2  In  these  States  the  Constitution  provides,  in  each  case  mentioned,  that  the  property 
referred  to  "  vtay"  be  exempted  from  taxation :  in  other  States  the  declaration  is  imper- 
ative. 


to  non-State  schools,  and  the  present  general  policy,  so  far  as  it  may  be 
stated,  is  to  exempt  from  taxation  all  property  used  exclusively  for  school 
purposes  and  not  held  lor  gain,  and  to  tax  all  property  owned  by  private 
or  sectarian  institutions  of  learning  and  held  as  productive  investment,  that 
is,  to  tax  productive  and  to  exempt  unproductive  non-State  school  property. 

"There  are  some  notable  exceptions  to  this  general  rule,  and  the  variety 
of  statute  laws  and  their  respective  interpretation  render  the  practice  in 
respect  to  the  extent  of  exemption  widely  diverse  in  the  several  States. 
For  instance,  Rhode  Island  and  Providence  Plantations  granted,  in  the 
charter  of  Brown  University,  'That  the  college  estate,  the  estates,  persons, 
and  families  of  the  president  and  professors,  for  the  time  being,  lying  and 
being  within  the  colony,  with  the  persons  of  the  tutors  and  students  during 
their  residence  at  the  college,  shall  be  freed  and  exempted  from  all  taxes, 
serving  on  juries,  and  menial  services.  And  the  persons  aforesaid  shall  be 
exempted  from  bearing  arms,  impresses,  and  military  services,  except  in 
case  of  an  invasion.'  In  1863,  it  was  enacted  'That  the  estates,  persons, 
and  families  of  the  president  and  professors,  for  the  time  being,  and  of 
their  successors  in  office,  shall  not  hereafter  be  freed  and  exempted  from 
taxes  for  more  than  the  amount  of  ten  thousand  dollars  for  each  of  such 
officers,  his  estate,  person,  and  family  included.'  But  the  law  still  exempts 
all  property  of  every  description  belonging  to  the  university.  The  general 
statute  of  Rhode  Island  pertaining  to  this  subject  exempts  buildings  and 
grounds  occupied  for  educational  purposes,  the  amount  of  ground  so  ex- 
empted being  limited  to  one  acre. 

"It  may  be  stated,  however,  that  the  property  of  the  East  Greenwich 
Academy  is  not  taxed  ;  and  that  the  large  property  of  the  Friends'  School 
at  Providence  was  free  from  taxation  prior  to  1878,  but  since  that  time  it 
has  been  taxed  about  three  thousand  dollars  yearly. 

"  In  Vermont  '  real  and  personal  estate  granted,  sequestered,  or  used  for 
public,  pious,  or  charitable  uses'  are  exempt  from  taxation.  , 

"The  lands  set  apart  for  the  maintenance  of  the  university  Qf  Vermont 
are  leased  for  the  support  of  the  university.  They  are  now  and  always 
have  been  exempt  from  taxation. 

"  Up  to  the  year  1888  all  property  of  educational  institutions  in  Maine  was 
exempt  from  taxation,  but  the  Legislature  has  recently  enacted  a  law 
which  provides  that  real  property,  when  held  as  an  investment,  is  taxable 
in  the  municipality  where  it  is  situated  ;  but  the  State  rebates  to  the  insti- 
tution whose  property  is  so  taxed  the  amount  of  the  tax,  not  to  exceed  one 
thousand  five  hundred  dollars  to  any  one  institution. 

"  A  policy  similar  to  that  pursued  in  Maine  obtains  in  Connecticut  under 
the  present  statute  law.  The  three  prominent  institutions  of  learning,  Yale 
and  Wesleyan  Universities  and  Trinity  College,  have  productive  property 
exempted,  extending  in  each  case  to  an  amount  sufficient  to  yield  an  in- 
come of  six  thousand  dollars  per  annum. 

"  In  the  State  of  Tennessee  the  law  exempts  all  property  of  every  descrip- 
tion managed  by  a  board  of  trustees  and  used  for  school  purposes. 

"This  law  has  been  recently  tested  in  the  Supreme  Court,  in  which  it 
was  found  that  a  tract  of  land  partly  occupied  for  school  purposes,  but  used 
mostly  as  a  productive  investment  for  the  support  of  the  institution,  is 
exempted  from  taxation. 

"  Kentucky  exempts  '  real  estate  and  investments'  devoted  to  the  support 
of  universities,  colleges,  and  seminaries  of  learning. 

"  The  Constitution  of  Kansas  expressly  declares  that  property  used  for 
educational  purposes  shall  be  exempted  from  taxation,  but  the  exemption 
applies  to  property  only  in  actual  use  for  educational  purposes,  and  hence, 
as  the  interpretation  shows,  unimproved  real  estate  held  with  a  view  to 
future  educational  use  is  not  freed  from  taxation. 

"  Illinois  reverses  the  policy  and  exempts  land  owned  by  an  institution  not 
in  use,  but  held  with  a  view  to  future  use. 

"Again,  we  find  that  professors'  houses  are  not  taxed  in  New  Jersey,  and 
that  the  same  policy  prevails  in  Iowa  when  the  said  houses  are  the  property 
of  an  acknowledged  educational  institution. 

"  In  Louisiana  the  law  is  very  explicit  in  exempting  school  property  and 
its  income  from  taxation. 

"  Virginia  exempts  real  estate  and  personal  property  from  taxation,  when 
they  or  their  proceeds  are  used  exclusively  for  the  purpose  of  education. 

"Sufficient  examples  have  been  given  to  illustrate  the  variety  and  scope 
of  the  policies  in  the  different  States  respecting  the  exemption  of  unproduc- 
tive school  property  from  taxation." 


February,  1891.] 
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RECENT  RECOGNITION  OF  SIDNEY  LANIER. 

On  October  17,  1890,  a  bronze  bust  of  Sidney  Lanier  (a  replica  of  one 
ii  H  ii  lei  led  by  E.  Keyser,  belonging  to  tli  is  University)  was  unveiled  in  Macon, 
t  la.,  the  city  of  his  birth.  Many  personal  friends  of  the  poet,  and  admirers 
of  his  genius  participated  in  the  ceremonies,  or  sent  cordial  and  sympathetic 
letters;  and  the  following  poem  by  a  son  of  the  late  poet,  Paul  llayne,  was 
read  : 

I  "ii veil  the  noble  brow,  the  deep-souled  eyes. 

Wherein  melodious  unities 

(  If  Music  and  of  Poetry  were  born. 

For  undeterred  by  Care's  half  sluggish  thorn, 

Barbed  oft  with  suffering,  he  bravely  brought 

To  Song's  full  bloom  his  lyric  buds  of  thought. 

Here  love  and  homage  shall,  alike,  proclaim 

The  undying  whiteness  of  our  poet's  fame  ; 

Wed  to  the  marble,  yet  exempt  from  cold, 

As  winter  clouds  blessed  by  the  sun's  warm  gold. 

And  now  I  hear. 

Far  oil,  yet  clear, 

Two  voices  that  are  one, — 

For,  drawing  close  to  Music's  feet, 

'Tis  thus  her  Lyric  si  ter  Bweet, 

Sings  of  their  cherished  son  : 

Strong-winged  and  free  eacli  mood  of  me 

Thrilled  through  his  heart  and  brain; 
His  soul  was  lit  by  lights  that  llit 

Across  the  waving  grain  ! 
The  marshes  drear,  he  made  a  prayer 

With  words  whose  wondrous  (light 
liore  thoughts  that  reach  through  rhythm i 

To  sunlauds  out  of  si ::  1 1 1  I 

He  let  no  seed,  from  doubt's  dark  weed, 

Fall  in  the  holy  shrine 
Where  Song  was  bred  by  Music  led, 

To  beckoning  heights  divine ! 
And  seldom  mute,  his  silver  flute 

Invoked,  with  i    tl    111        art, 
Bach  wave  of  sound,  by  Silence  bound, 

Within  her  vestal  heart ! 

Death's  Arctic  fear, — "a  cordial  rare" 

To  his  enraptured  dream, — 
Came  from  the  blue,  li is  spirit  knew 

Of  Love  and  Faith  supreme ! 
His  "Sunrise "song,  with  rapture  strong, 

Rose  like  a  lark  in  light ; 
Who  feels  the  sway  of  sovereign  Day 

Keign  o'er  the  mists  of  Night ! 

He  loved  the  flow  of  winds  that  blow 

To  "  odor-currents  "  set ; 
The  gem-like  hue  of  fleeting  dew, 

Frail  rose  and  violet  : 
The  soul  in  trees,  whose  litanies 

His  reverent  spirit  heard, — 
The  corn-blades  rife  with  vernal  life, 

The  rune  of  bee  or  bird  '. 

Strong-winged  and  free,  ea  h  mood  of  me 

Thrilled  through  hi-  heart  and  brain; 
His  soul  was  lit  by  lights  that  llit 

Across  the  waving  grain  ! 
The  marshes  drear,  he  made  a  prayer 

With  words  whose  wondrous  Might 
Bore  thoughts  that  reach  through  rhythmic  speech 

Tii  -unbinds  out  of 

William  11.  Hav.nk. 


The  opinion  expressed  by  more  than  one  at  this  meeting,  that  the  genius 
of  Lanier  was  obtaining  ever-widening  recognition,  has  been  confirmed  in 
an  int.  resting  way  By  the  appearance  of  the  following  criticism,  which  is 
of  peculiar  value  as  the  judgment  of  a  critic  entirely  free  from  either  pat- 
riotic or  pel 

A  Review  or  Lasieb'b  Poetry. 
( From  Tht  8pectatort  London,  December  t>,  1890.) 

The  best  poetry  of  the  United  States  has  always  seemed  to  us  more 
remarkable  for  refinement  and  fancy  than  for  either  passion  or  power. 
We  are  not,  of  course,  speaking  of  the  humorous  poetry,  which  is  a  class 
by  itself,  and  is  in  every  respect  sufficiently  unique  and  original,  but  of  the 

serious  | try,  the  poetry  which  deals  directly  with  the  deepest  life.     No 

one  can  say  that  Htmimtha  is  a  poem  of  high  passion,  or  that  Mr.  Lowell's 
finest   poems,  outside  the   region  of  humor,  are  poems  of  high  passion. 

Sidney  Lanier  may  claim  to  have  been  such  a  poet,  though  In-  was  only 
thirty -nine  when  he  died,  and  had  to  struggle  with  poverty  all  the  years 
of  his  life,  so  that  even  in  the  twenty  ■  >r  so  years  of  his  mature  powers,  a 
great  deal  of  effort  had  to  be  devoted  to  the  hard  work  of  keeping  the  wolf 
from  the  door.  He  was  the  first,  too,  of  notable  Southern  poets,  lie  was 
born  at  Macon  in  Georgia,  and  fought  on  tin-  southern  side  in  the  Civil 
War  of  1861-65.  He  had  received  a  scrambling  sort  of  college  education, 
but  his  opportunities  of  culture  were  so  meagre,  that  we  can  hardly  under- 
stand where  he  got  that  delicacy  of  culture  and  that  real  love  of  learning 
which  distinguished  him  almost  as  much  as  his  vigorous  imagination  and 
depth  of  passion.  There  was  nothing  of  the  Massachusetts  chill  and 
fastidiousness  about  him,  and  occasionally,  do  doubt,  his  prose  sounds  to 
English  ears  a  little  stilted,  though  chiefly  in  the  fashion  of  Elizabeth 
Barrett  Browning,  in  other  words,  because  he  insists  too  much  on  the  poet's 
right  to  be  a  little  unnatural,  or  even  to  other  ears  affected,  SO  long  as  his 
novelties  of  expression  sound  true  to  himself,  and  not  because  be  is  anxious 
to  "whip  creation,"  as  the  Yankees  say,  by  straining  to  surpass  anything 
that  has  In  in  said  before.     For  example,  the  foil  a  his  description 

of  "the  true  democrat,"  sounds  to  our  ears  decidedly  stilted,  and  it  would 
have  repelled  us,  even  as  Walt  Whitman  repels  us,  if  we  had  found  very 
much  of  it,  or  any  strain  like  it  in  his  poetry  : — 

"  My  democrat,  tin-  democrat  whom  T  contemplate  with  pleasure,  the  democrat  who  is 
to  write  or  to  read  the  poetry  of  the  future,  may  have  a  mere  thread  for  his 
he  shall  be  strong  enough  to  handle  hell;  hi-  shall  play  hall  with  the  earth;  and  albi  ii 
his  stature  maybe  no  more  than  a  hoy's,  he  shall  still  bo  taller  than  the  great  redwooda 
of  California ;  his  height  shall  be  tin-  height  of  great  res  ilutiontand  love,  and  faith,  and 
beauty,  and  knowledge,  and  subtle  meditation  ;  his  head  shall  be  forever  among  the  ita 

But  there  was  too  much  of  the  true  critic  in  Lanier  to  admit  of  much  tall- 
talk.  He  did  not  habitually  aim  at  playing  "ball  with  the  earth,"  or 
"handling  lull."  He  was  a  modest  as  well  as  an  imaginative  poet,  and 
could  see  the  absurd  side  of  the  stilted  imagination  of  Walt  Whitman,  as 
well  as  any  cultivated  Englishman.  What  Could  lie  have  said  of  Whitman 
better  than  this? — 

"  Whitman  is  poetry's  hut  cher.    Huge  raw  collops  slashed  from  the  rump  of  pool  ry,  mid 
li  —is  what  Whitman  feeds  our  souls  with."    "As  car  as  I  can  make  it 
nut,  Whitman's  argument  seems  to  be,  that,  because  a  prairie  is  wide,  t  hurt- fori'  debauch)  ry 
is  admirable,  and  because  I  ppi  is  long,  therefore  every  American  i 

lie  is  nut  quite  so  happy  in  his  criticism  on  Swinburne:  "  He  invited  me  t" 
eat,  tin'  service  was  silver  and  gold,  but  no  fond  therein  save  pepper  and 
salt;"  for  no  one  can  say  of  Atalanla  in  Oadydon,  or  even  ol  .  that 

there  is  nothing  in  it  bul  condiment.      \o!  tier  hand,  the  service 

is  by  no  means  always  "t  silver  and  gold, for  'he  Swinburne  verbii 
often  jive  that  tin    alloj  1"'  BSes  itself  on  the  attention  a  greal 

more  than  the  precious  metal.  But  here  is  an  ei  |uisite criticism  mi  William 
Morris:  "He  caught  a  crystal  cupful  of  the  yellow  light  of  sunset,  and  per- 
suading himself  to  dream  it  wine,  drank  it  with  a  s.irt  of  smile.'  But 
Lanier's  critical  faculty,  which  was  large,  was  not  a  ,  considerable  B 
poetical  faculty.  Take  the  following,  from  a  poem  t"  his  Wife,  to  show 
how  genuine  and    individual    was  the   imagination    that   entered    into   his 

expression  of  feeling: — 

they, 
— fcfj  a  oat  whose  shining  gray 

ramie  tl 
That  feed  my  life's  bright  Lakeol  Dreams. 
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Oval  and  large  and  passion-pure 
And  gray  and  wise  and  honor-sure  ; 
Soft  as  a  dying  violet-breath 
Yet  calmly  unafraid  of  death ; 

Thronged,  like  two  dove-cotes  of  gray  doves, 
With  wife's  and  mother's  and  poor-folk's  loves, 
And  home-loves  and  high  glory-loves 
And  science-loves  and  story-loves, 

And  loves  for  all  that  God  and  man 
In  art  and  nature  make  or  plan, 
And  lady-loves  for  spidery  lace 
And  broideries  and  supple  grace 

And  diamonds  and  the  whole  sweet  round 
Of  littles  that  large  life  compound, 
And  loves  for  God  and  God's  bare  truth, 
And  loves  for  Magdalen  and  Ruth, 

Dear  eyes,  dear  eyes  and  rare  complete — 
Being  heavenly  sweet  and  earthly  sweet, 
— I  marvel  that  God  made  you  mine, 
For  when  He  frowns,  'tis  then  ye  shine!" 

No  doubt  there  is  here  and  there  in  the  poem  a  hint  of  the  desire  to  say  in 
a  striking  way  what  would  best  have  been  said  in  a  subdued  way ;  and  again 
we  cannot  say  that  we  like  at  all  the — 

"high  glory-loves 
And  science-loves  and  story-loves." 

But  nothing  can  be  more  perfect  than — 

"  the  whole  sweet  round 
Of  littles  that  large  life  compound;" 

and  the  touch  of  wonder  in  the  last  two  lines  of  the  poem  is  as  simple  and 
exquisite  as  any  touch  of  tenderness  in  our  literature. 

Take  again,  as  a  specimen  of  that  fancy  which  is  really  more  than  fancv, — 
true  imagination  disguising  itself  as  fancy, — the  very  fine  sonnet  on  '''The 
Harlequin  of  Dreams  :  " — 

"Swift,  through  some  trap  mine  eyes  have  never  found, 
Dim-panelled  in  the  painted  scene  of  Sleep, 
Thou,  giant  Harlequin  of  Dreams,  dost  leap 
Upon  my  spirit's  stage.    Then  Sight  and  Sound, 
Then  Space  and  Time,  then  Language,  Mete  and  Bound, 
And  all  familiar  Forms  that  firmly  keep 
Man's  reason  in  the  road,  change  faces,  peep 
Betwixt  the  legs  and  mock  the  daily  round. 
Yet  thou  canst  more  than  mock:  sometimes  my  tears 
At  midnight  break  through  bounden  lids— a  sign 
Thou  hast  a  heart :  and  oft  thy  little  leaven 
Of  dream-taught  wisdom  works  me  bettered  years. 
In  one  night,  witch,  saint,  trickster,  fool  divine, 
I  think  thou'rt  Jester  at  the  Court  of  Heaven!  " 

There  seems  to  us  no  easily  assignable  limit  to  the  genius  of  the  man  who 
wrote  that.  The  first  part  of  the  sonnet  is  as  powerful  as  anything  we  know 
of  the  kind;  but  the  conclusion  of  it  takes  us  into  a  higher  region  of 
imagination  altogether,  and  paints  the  "harlequin  of  dreams"  as  the 
minister  of  God.  Here  is  a  younger  and  much  less  perfect  poem,  which 
may  be  said  to  have  something  in  it  of  the  straining  ambition  of  youth, 
and  yet,  for  a  young  man's  effort  to  describe  his  terror  of  life,  in  the  "Sturm 
und  Drang''  period  of  his  growth,  how  powerful  it  is! — 

"Thou  Ship  of  Earth,  with  Death,  and  Birth,  and  Life,  and  Sex  aboard, 

And  fires  of  Desires  burning  hotly  in  the  hold, 
I  fear  thee,  Oh!  I  fear  thee,  for  I  hear  the  tongue  aud  sword 

At  battle  on  the  deck,  aud  the  wild  mutineers  are  bold ! 
The  dewdrop  morn  may  fall  from  off  the  petal  of  the  sky, 

But  all  the  deck  is  wet  with  blood  and  stains  the  crystal  red. 
A  pilot,  God,  a  pilot !  for  the  helm  is  left  awry, 

Aud  the  best  sailors  in  the  ship  lie  there  among  the  dead!" 

The  poem  which  follows  it,  "How  Love  Looked  for  Hell/'  and,  we  may 
add,  did  not  find  it,  may  be  set  off  against  this.  It  is  too  long  to  quote,  and 
we  may  add  that  its  tendency  is  a  little  too  much  in  the  mood  of  the  modern 
sentimentalism ;  yet  it  is  a  thoroughly  original  poem,  quaint  indeed,  but 
quaint  with  a  simplicity  of  its  own,  and  not  with  that  affected  quaintness 
which  Lanier  now  and  then  puts  on.  That  we  have  in  Lanier  an  original 
poet, — one  more  original,  we  think,  than  the  United  States  has  ever  yet 
produced,  more  original  than  any  poet  whom  England  has  produced  during 
the  last  thirty  years  at  least, — we  feel  no  sort  of  doubt.  Mr.  "William  Hayes 
Ward,  who  has  prefixed  an  interesting  Memorial,  speaks  of  the  first  poem 
in  the  volume,  "Sunrise,"  as  the  finest  it  contains.     Of  that  we  are  not 


sure,  but  it  is  certainly  a  very  noble  poem  of  its  kind,  a  picture  of  sunrise 
over  the  salt-marshes  near  the  sea,  of  remarkable  brilliance  and  fascination. 
It  is  a  little  ambitious.  It  seems  to  stand  on  tip-toe  here  and  there  with 
its  desire  to  express  the  inexpressible.  Still,  no  one  but  a  poet,  and  a  poet 
of  true  genius,  could,  we  think,  have  written  this  on  the  coming  of  dawn  : — 

"Oh,  what  if  a  sound  should  be  made! 
Oh,  what  if  a  bound  should  be  laid 

To  this  bow-and-string  tension  of  beauty  aud  silence  a-spring, — 
To  the  bend  of  beauty  the  how,  or  the  hold  of  silence  the  string  ' 
I  fear  me,  I  fear  me  yon  dome  of  diaphanous  gleam 
Will  break  as  a  bubble  o'er-blown  in  a  dream, — 
Yon  dome  of  too  tenuous  tissues  of  space  and  of  night. 
Over-weighted  with  stars,  over-freighted  with  light, 
Over-sated  with  beauty  and  silence,  will  seem 

But  a  bubble  that  broke  in  a  dream, 
If  a  bound  of  degree  to  this  grace  be  laid, 

Or  a  sound  or  a  motion  made. 

But  no:  it  is  made:  list!  somewhere, — mystery,  where? 

In  the  leaves?  in  the  air? 
In  my  heart  ?  is  a  motion  made : 

'Tis  a  motion  of  dawn,  like  a  flicker  of  shade  on  shade. 
In  the  leaves  'tis  palpable  :  low  multitudinous  stirring 
Upwinds  through  the  woods;  the  little  ones,  softly  conferring, 
Have  settled  my  Lord  's  to  be  looked  for;  so— they  are  still ; 
But  the  air  and  my  heart  and  the  earth  are  a-thrill, — 
And  look  where  the  wild  duck  sails  round  the  bend  of  the  river,— 

And  look  where  a  passionate  shiver 

Expectant  is  bending  the  blades 
Of  the  marsh-grass  in  serial  shimmers  and  shades, — 
And  invisible  wings,  fast  fleeting,  fast  fleeting, 

Are  beating 
The  dark  overhead  as  my  heart  beats,— and  steady  and  free 
Is  the  ebb-tide  flowing  from  marsh  to  sea— 

(Run  home,  little  streams, 

With  your  lapfulls  of  stars  and  dreams), — 
And  a  sailor  unseen  is  hoisting  a-peak, 
For  list,  down  the  inshore  curve  of  the  creek 

How  merrily  flutters  the  sail,— 
And  lo,  in  the  East!    Will  the  East  unveil  ? 
The  East,  is  unveiled,  the  East  has  coufessed 
Aflush:  'tis  dead;  'tis  alive:  'tis  dead,  ere  the  West 
Was  aware  of  it:  nay,  'tis  abiding,  *tis  un  withdrawn: 

Have  a  care,  sweet  Heaven !    'Tis  Dawn. 

Now  a  dream  of  a  flame  through  that  dream  of  a  flush  is  uprolled  : 

To  the  zenith  ascending,  a  dome  of  undazzling  gold 
Is  builded,  in  shape  as  a  bee-hive,  from  out  of  the  sea: 
The  hive  is  of  gold  undazzling,  but  oh,  the  Bee, 

The  star-fed  Bee,  the  build-fire  Bee, 

Of  dazzling  gold  is  the  great  Sun-Bee 
That  shall  flash  from  the  hive-hole  over  the  sea." 

Let  us  add  that  Lanier  has  plenty  of  humor.  Amongst  what  he  called 
the  "Dialect  Poems,"  there  are  several  brim  full  of  it, — as,  for  example, 
the  first  of  the  series,  which  he  calls  "A  Florida  Ghost." 

Lanier  died  so  early  that  he  did  not  really  show  us  more  than  the  bud 
of  his  genius;  but  if  he  had  lived  ten  years  longer,  he  would,  we  believe, 
have  ranked  higli  among  English  poets,  and  probably  above  every  American 
poet  of  the  past.  As  it  is,  we  think  there  is  more  of  genius  in  this  volume 
than  in  all  Poe's  poems,  or  all  Longfellow's,  or  all  Lowell's  (the  humorous 
poems  excepted) ;  and  the  poetry  is,  we  think,  of  the  kind  that  gains  on  ue 
with  familiarity,  instead  of  losing  ground. 


(From  The  Independent,  N.  Y.,  December,  1S90.) 
....  Possibly  the  rarest  fern  in  the  United  States  is  Asplenlum  eb^noides. 
It  was  first  found  as  a  solitary  plant  along  the  Schuylkill,  near  Philadelphia, 
forty  years  ago.  About  ten  years  ago  a  number  were  found  by  Miss  Tut- 
weiler,  at  Huntsville,  Alabama.  Recently  Mr.  S.  L.  Powell,  of  Johns 
Hopkins  University,  has  found  it  in  considerable  abundance  on  Kulp'shill, 
a  part  of  the  famous  battle-field  of  Gettysburg.  It  was  growing  with  Camp- 
tosorus  rhizophyllus,  and  Polypodium  vulgare,  the  former  its  usual  companion. 
....  It  appears  from  the  studies  of  Mr.  R.  P.  Bigelow  on  the  habits  of 
the  Portuguese  man-of-war,  that  this  interesting  jelly-fish  feeds  largely  on 
small  fish,  which,  swimming  against  its  tentacles  are  caught  and  benumbed. 
The  fish  struggling  to  free  themselves  from  contact  with  the  poisonous  ten- 
tacles, cause  the  latter  to  contract,  and  thus  the  prey  is  drawn  up  to  the 
feeding-bells.  If  the  fish  does  not  struggle,  the  tentacles  fail  to  contract. 
The  feeding-bells  spread  themselves  over  the  fish  and  digest  it. 
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On  some  Gaseous  Spectra  :  Hydrogen,  Nitrogen.     (10  pp.,  12o.) 
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ernor   Horatio   Sharpe.      Vol.    II.      (Baltimore,    Maryland    Historical 
Socicti;,  580  pp.,  So.) 
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A  New  Precursor  of  the  Renaissance.      (Princeton  College  Bulletin, 

November,  1890.) 

Gerber,  A.  Review  of  Lauchert's  Geschichte  des  Physiologus.  ( Modern 
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Boston,  1S90,  110  pp.,  12o.) 
Jastrow,  J.     The  Time  Relations  of  Mental  Phenomena.     (Science,  Nea 

York;  September,  5,  12,  and  19,  1890;  reprinted  in  pamphlet  form,  New 

York,  1S90,  60  pp,  12o.) 
Keeler,  J.  E.     Observations  of  the  Satellites  of  Mars.     (,ls(nmomi'ca/ 

Journal,  No.  22S,  November,  1890.) 
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Nos.  3-4,  124  pp.,  8o.) 

Cephalhematoma  Verum  Externum.  (Transactions,  American  Gyneco- 
logical Society,  September,  1890.) 

A  Death  caused  by  a  Uterine  Dilator  and  the  proper  use  of  the  same. 

(American  Journal  of  Obstetrics,  January,  1891.) 
Keyes,  C.  R.     Synopsis  of  American  Carbonic  Calyptneidae.     With  one 

plate.     (Academy  of  Natural  Sciences  of  Philadelphia,  Proceedings,  1S90, 
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England  Magazine,  November,  1890.) 

Henry  C.  Carey.     (Political  Science  Quarterly,  December,  1890.) 
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Lectures,  Wood's  Holl,  1890.) 
Contributions  on  the   Morphology  of  the   Actinozoa.      (Journal  of 

Morphology,  Vol.  IV,  Xo.  2,  1890.) 
Metcalf,  W.  V.    On  the  Reaction  of  Certain  Alcohols  with  Para-Diazo- 

Meta-Toluene-Sulphonic  Acid.     (3:.'  pp.,  So,  and  2  plates.) 
Thesis  accepted  for  the  degree  of  Doctor  of  Philosophy  in  the  Johns  Hopkins  Univer- 
sity, 1S90. 

Mills,  Wesley.  The  Blood  and  Blood- Vessels  in  Health  and  Disease. 
(Canadian  Record  of  Science,  October,  1890.) 

Morgan,  T.  H.  The  Relationships  of  the  Sea  Spiders.  (Bioloyical  Lec- 
tures, Wood's  Holl,  IS 90.) 

The  Origin  of  the  Test-Cells  of  Ascidians.    (Journal  of  Morphology,  Vol. 

IV,  Xo.  2.) 
Nichols,  E.  L.     Electrical  Resistance  of  the  Alloys  of  Ferro-Manganese 

and  Copper,  etc.     (American  Journal  of  Science,  June,  1890.) 
The  Alternating  Electric  Arc  between  a  Ball  and  Point.     (American 

Journal  of  Science,  January,  1891.) 

Artificial  Light  of  the  Future.     (Electrical  World,  XVI,  22.) 

Nitobe,  (Ota)  Inazo.     Intercourse  between  the  United  States  and  Japan. 

(Baltimore,  Johns  Hopkins  Press,  -00  pp.,  So,  1891.) 

On  Landed  Property  in  Japan,  etc.   (Inaugural  Diss  rtation,  Halle,  1S90.) 

Noyes,   W.      A    Counting    Attachment    for   the    Pendulum   Chronoscope. 

(American  Journal  of  Psychology,  Vol.  Ill,  Xo.  3,  1S90.) 

The  Insanity  of  Jean  Jacques  Rousseau.  (American  Journal  of  Psy- 
chology, Vol.  Ill,  No.  3.) 

Noyes,  W.  A.    Qualitative  Analysis.     (Holl,  X.  )'.,  1S90.) 

Orxdorff,  W.  R.  (and  S.  B.  Newbury).     The  Action  of  Dilute  Nitric  Acid 

on  Acetine.     (American  Chemical  Journal,  Vol.  XII,  No.  8,  1890.) 

Parapropionic  and  Metapropionic  Aldehydes.     (lb.,  No.  ~>,  1890.) 

Palmer,   C.  S.     On   the   Nature  of  the  Chemical   Elements.      (Colorado 

Scientific  Society,  Proceedings,  August,  1890.) 
Perkins,  C.  A.    The  Vapor-tension  of  Sulphuric  Acid  and  Cathetometer 

Microscope.     (American  Journal  of  Science,  October,  1890.) 
Poor,  C.  L.    Action  of  Jupiter  in  1886  upon  Comet  d,  1889.     (Astronomical 

Journal,  No.  228,  November,  1890.) 


Pratt,  W.  S.    The  Sunday  Evening  Service.     (Hartford  Seminai 
No.  1.  October,  : 

Randolph,  R.  I..  Ein  Beitragzur  Pathogenese  der  sympathischen  Oph- 
thalmic: Fine  ezperimentelle  Sttidie.  Translated  by  Dr.  Carl  Koch 
(  Archiv  fur  Augenhe'dkunde,  XXI.) 

Zwei  Falle  vun  Ausgesprochener  Chorioiditis  disseminata  mit  Krhal- 

tung  normaler  Sehscharfe.     (Archiv  fin-  AugenheUkunde,  XXII.) 

Remsen,  Ira."   College  Education  and  the  Ability  to  think.    An  Address 

delivered   before  the  graduating  class  of  I'ryu  Mawr  College,  June  5, 
1890.     (Philadelphia,  1890,  pp.  14.) 

Richardson,  <■.  M.    Stannous  Doable  Halide  Salts.    (26pp.,  So.) 

T/besls  accept e J  fur  the  degree  of  Doctor  of  Philosophy  in  tlie  Julius  Hopkins  Univer- 
sily,  1890. 

i,",.i  ss,  R.  W.  On  a  Catalogue  of  Manuscripts  (Chiefly  Oriental)  in  the 
Library  of  Ha verford  College.    (Havcrford  Collegi  Studit  .  No.  1,  1890.) 

RoYCE,J.  A  New  Study  of  Psychology.  (International  Journal  of  Ethics, 
January,  1891.) 

Two  Philosophers  of  the  Paradoxical.      (Atlantic  Monthly,  January, 

February,  1891.) 

Dr.  Abbott's  "Way  out  of  Agnosticism."     (International  Journal  of 

Ethics,  Vol.  I,  Xo.  1.) 

Impressions  of  Australia.     (Scribner's  Magazine,  January,  1891.) 

Is  there  a  Science  of  Education  ?     ( Educational  I:.  •■!■  id,  X.  Y.,  January, 

February,  1891.) 

SHAW,  ALBERT.  How  London  is  Governed.  (The  Century  Magazine, 
November,  1890.) 

Shinn,  C.  II.     A  Son  of  Spain.     (Atlantic  Monthly,  September,  1*90.) 

The  Quicksands  of  Torn.     (lielford's  Magazine,  October,  1890.) 

— —  Pioneer  Spanish  Families  in  California.     (  7  <  Magazine,  Sew 

York,  January,  1891.) 

Sihler,  E.  G.    Studies  in  Cesar.     II.     (Classical  Review,  Vol.  IV,  No.  \Q, 

December,  1890.) 

Report  on  Hermes.     (American  Journal  of  Philology,  XI,  Xos.  2,  3.) 

Smith,  K.  W.    Archaisms  of  Terence,  with  the  Commentary  of  Donatus. 
(33  pp.,  So.) 
Thesis  accepted  for  the  degree  of  Doctorof  Philosophy  in  the  Johns  Hopkins  Onlrer- 

sity,  1800. 

Smyth,  II.  W.  The  Phonology  of  the  Ionic  Dialect.  (American  Philo- 
logical Association,  Proceedings,  1889.) 

Spieker,  E.  II.  Review  of  ICiesding's  Q.  Horatius  Flaecus.  (American 
Journal  of  Phi!ology,Vol.  XI,  Xo.  3,  October,  1890.) 

Stockbridge,  (i.  II.     Balder  the  Poet.     (BelforoVa  M  i    /.  1  sgo.) 

SWIFT,  M.  .1.  The  Working  Population  of  Cities,  and  what  the  L'niv.  r- 
81  ties  Owe  Them.     (Andov,     :.  June,  1890.) 

The  Plan  of  a  Social  University.    (Social  University  Monographs.) 

Taber,  Henry.  On  certain  Identities  in  the  Theory  of  Matrices. 
(American  Journal  of  Mathematics,  January,  1891.) 

Todd,  II.  A.  Apropos  of  "La  Naissance  du  Chevalier  au  Cygne." 
(Modern  language  Xotes,Vol.  VI,  Xo.  1,  January.  1891.) 

Review  of  Prou's  Manuel  de  Paleographie  latine  el  francaisedu  VI' 

au  XII*  Siecle.    (Modem  Langv        S         '      . 
Too  mas,  A.  II.    Review  of  Morris-Skeal   Edition  of  Chaucer's  Prologue, 

etc.     i  Mo  age  Notes,  December,  1890.) 

I'm  .  L.  I-     Attention.     (146pp.,  8o.) 

Thesis  accepted  for  the  degree  of  Doctor  of  Philosophy  in  the  Johns  Hopkins  Univer- 
sity, 1890. 

VixiKNT,  J.  M.    With  II.  B.  Adams.    Literature  of  American  History,  183S. 

(Jahre&berichl der  Qt  irgangl — .  Berlin,  1891.) 

Warner,  A.  G.    Concerning  Corporation  Law.     (Poj  uhly, 

./        1890.) 

Some  Experiments  in  Behalf  of  the  IJnemployi  1.     |  Quarterly  Journal 

.  Oct  '■■<  r,  1  s90.) 
Warren,  i.  M.     Review  of  Aug.  :  prung  der 

romanischen  Versmasse."     (Modern  Languagi  Notes,  January,  1891.) 
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Warren,  F.  M.    Review  of  Maximilien  Kawezynski's  "Essai  comparatif 

sur  l'origine  et  l'histoire  des  rythmes."     (Ibid.,  and  American  Journal 

of  Philology,  Vol.  XI,  No.  3,  October,  1890.) 
"Uncle  Remus"  and  the  "  Roman  de  Renard."     (Modern  Language 

Notes,  May,  1890;  abstract  in  University  Circulars,  No.  81.) 
Style  and  Chronology  in  Corneille.     (American  Journal  of  Philology, 

Vol.  XI,  Xo.  2,  July,  1890.) 

Primer  of  French  Literature.     (Heath,  Boston,  1S90,  250  pp.,  16o.) 

Watase,  S.     On  Caryokinesis.     (Biological  Lectures,  Wood's  Holl,  1S90.) 
On  the  Morphology  of  the  Compound  Eyes  of  Arthropods.     (48  pp., 

So,  and  7  plates.) 
Thesis  accepted  lor  the  degree  of  Doctor  of  Philosophy  in  the  Johns  Hopkins  Univer- 
sity, 1S90. 
WlGHTMAN,  A.  C.     On  the  Ventricular  Epithelium  of  the  Frog's  Brain. 

(16  pp.,  So,  and  1  plate.) 
Thesis  accepted  for  the  degree  of  Doctor  of  Philosophy  in  the  Johns  Hopkins  Univer- 
sity, 1S90. 

Wilkes,  Gilbert.     Applications  of  Electricity.     (Annual,  Office  of  Xaral 
Intelligence,  U.  S.  Nary  Department.) 


Williams,  G.  H.  Elements  of  Crystallography  for  Students  of  Chemistry, 
Physics,  and  Mineralogy.     (Holt,  X.  Y,  250  pp.,  12o,  1890.) 

Hornblende  of  St.  Lawrence  County,  New  York.     (American  Journal 

of  Science,  May,  1890.) 

Colestin  von  Mineral  County,  West  Virginia.     (Zeitschrift ]'iir  Krystal- 

lographie,  etc.,  XVIII.) 

Non-Feldspathic  Intrusive  Rocks  of  Maryland  and  the  Course  of  their 

Alteration.     (American  Geologist,  July,  1S90.) 

Willoughby,  W.  W.  The  Supreme  Court  of  the  United  States:  Its  His- 
tory and  Influence  in  our  Constitutional  System.  (Baltimore,  Joints 
Hopkins  Press,  124  pp.,  So.,  1S90.) 

WlLSON,  E.  E.  Some  Problems  of  Annelid  Morphology.  (Biological  Lec- 
tures, Wood's  Holl,  1890.) 

Wilson,  Woodroyv.   The  English  Constitution.  (  Chautauquan,  Xov.,  1890.) 

Wood,  H.  Unconventional  Uses  of  Natural  Imagery  in  the  Poems  of 
Walther  von  der  Vogelweide.  (American  Journal  of  Philology,  Vol.  XI, 
Xo.  2,  July.  1S90.) 

Wright,  C.  B.  What  the  College  has  a  Right  to  Expect  in  English  from 
the  High  School  (The  Academy,  Syracuse,  X.  Y.,  December,  1890.) 


LECTURES  TO  COLLEGE  TEACHERS  AND  THOSE 
WHO  PROPOSE  TO  BECOME  SUCH. 

A  course  of  lectures  and  conferences  will  be  given  during  February  and 
March  to  those  members  of  this  University  who  are  engaged  in  teaching,  or 
who  expect  to  become  teachers.  They  will  be  given  in  Hopkins  Hall  .on 
Saturday  mornings.  At  the  close  of  each  lecture  there  will  be  an  opportu- 
nity for  an  informal  conference  between  the  lecturer  and  his  hearers.  The 
course  is  designed  for  graduate  students  only.  Lectures  have  been  prom- 
ised by  the  following  persons. 

The  Use  and  Abuse  of  Examinations. 

Professor  Nicholas  Murray  Butler,  of  Columbia  College. 
Study  of  Pedagogics  in  the  University. 

Hon.  J.  L.  M   Curry,  General  Agent  of  Peabody  Education  Fund. 
Books  that  may  be  serviceable  to  Teachers  of  Colleges  and  High  Schools 
at  the  beginning  of  their  Career. 
Hon.  W.  T.  Harris,  U.  S.  Commissioner  of  Education. 
The  Relations  of  College  Professors  to  their  Environment. 

President  Oilman. 
The  Common  Errors  of  Young  Teachers. 

Professor  Griffin. 
Instruction  in  Science. 

Professors  Martin  and  Remsen. 
Instruction  in  Language  and  Literature. 

Professor  Gildersleeve. 
The  Art  of  Vocal  Expression  ;  Public  Reading. 

Professor  D.  C.  Bell,  of  Washington. 
Public  Speaking. 
Professor  Adams. 

LECTURES  TO  STUDENTS  IN  HISTORY  AND 
POLITICS. 

Hon.  Carroll  D.  Wright,  U.  S.  Commissioner  of  Labor,  will  give  eight 
lectures,  in  February,  on  Studies  in  Social  Science,  with  particular  reference 
to  phases  of  the  labor  question. 

James  Schouler,  Esq.,  author  of  the  "  History  of  the  United  States 
under  the  Constitution,"  will  give,  in  February  and  March,  ten  lectures  on 
American  Political  History. 

Hon.  John  A.  Kasson,  LL.  D.,  of  Washington,  formerly  U.  S.  Minister 
to  Austria  and  to  Germany,  will  give,  in  April  and  May,  ten  lectures  on  the 
History  of  Diplomacy. 

Professor  Woodrow  Wilson,  of  Princeton  College,  will  give,  in  February, 
twenty-five  lectures  on  Administration  and  Public  Law. 

Professor  J.  F.  Jameson,  of  Brown  U/uiversity,  will  give,  in  May,  ten 
lectures  on  the  Constiiutional  and  Political  History  of  the  Southern  States. 

Dr.  Albert  Shaw,  of  Minneapolis,  will  give,  during  the  Spring,  a  course 
of  ten  lectures  on  American  Cities  and  their  Present  Problems. 


UNIVERSITY  SCHOLARSHIPS. 

At  a  meeting  of  the  Board  of  University  Studies,  January  7,  University 

Scholarship-  were  awarded  to  the  gentlemen  named  below: 


M.  A.  Mikkelsen, 
W.  A.  Scott,    -     - 

R.  G.  Harrison,  - 
G.  O.  Squier,  -  - 
F.  J.  Mather,  Jr., 
J.  Blume,    -    -    - 


History. 

Economics  and 

Jurisprudence. 

Biology. 

Physics. 

English. 

Romance  Lan- 


W.  R.  Fraser, 
S.  G.  Stacky,    - 
H.  C.  Jones, 
P.  J.  Dashiell, 

J.  M.  WlLI.ARIi. 

B.  M.  Eo-v.el,     - 
A.  B.  Faust, 
F.  P.  King,   -    - 


Greek. 

Latin. 

Chemistry. 

Chemistry. 

Mathematics. 

Astronomy. 

German. 

Geology 


Professor  William  M.  Davis,  of  Harvard  University,  gave  three  lec- 
tures before  the  University  as  follows: 

1.  Tornadoes,  a  Story  of  a  long  Inheritance.  Before  the  Traveller's  Club, 
January  27.  2.  The  Triassic  Sandstone  of  the  Connecticut  Valley.  Before  the 
Geological  Class,  January  28.  3.  Ihe  Physical  Geography  of  New  England. 
Before  the  Scientific  Association,  January  28. 


Dr.  H.  A.  Todd  will  give  in  Hopkins  Hall  a  series  of  weekly  readings 
in  the  Dirina  Commedia,  consisting  of  a  translation  into  English  of  the  orig- 
inal text,  with  requisite  comments.  These  readings — which  will  be  open, 
without  cards,  to  those  interested  in  the  study  of  Dante — will  begin  on 
Tuesday,  January  27,  at  4  p.  m.,  and  be  continued  at  the  same  hour  on 
successive  Tuesdays  in  February,  March,  and  April. 


The  Johns  Hopkins  Hospital  Bulletin  for  January,  just  issued,  con- 
tains reports  of  cases  in  which  Dr.  Koch's  lymph  has  been  used  in  the 
Hospital. 

The  Johns  Hopkins  Press  has  in  preparation  a  volume  by  Professor 
W.  K.  Brooks  on  American  Oyster  Culture  with  special  reference  to 
the  past  and  future  of  the  oyster  industry  in  Maryland.  It  will  embody, 
with  Dr.  Brooks'  previous  reports  on  this  subject,  the  conclusions  he  has 
reached  from  his  later  studies. 

President  <  Oilman's  lectures  upon  the  Mediterranean  have  been  con- 
tinued through  the  month  of  January.  The  last  lecture  was  given  Jan- 
uary 31. 

At  the  -nggestion  of  Hon.  Wm.  T.  Harris,  V.  S.  Commissioner  of  Educa- 
tion, Mr.  Alexander  Melville  BELi/of  Washington,  the  well  known 
author,  gave  a  lecture  before  the  University  on  January  6th,  in  illustration 
of  his  system  of  "  visible  speech." 

Mr.  James  E.  Keeler(A.  B.  18S1)  has  been  elected  a  Fellow  of  the  Royal 
Astronomical  Society,  London.  Several  of  Mr.  Keeler's  recent  contributions 
to  astronomical  research  are  noted  under  "  Recent  Publications "  in  this 
Circular. 

Mr.  R.  <J.  Moulton,  of  the  University  of  Cambridge,  England,  gave  an 
address  on  University  Extension,  in  Hopkins  Hall,  December  19. 
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PERCY  TURNBULL  MEMORIAL  LECTURESHIP. 

THE  NATURE  AND  ELEMENTS  OF  POETRY. 


A  lectureship  to  treat  of  Poetry  has  been  instituted  in  this 
University  by  the  generosity  of  Mr.  ami  Mis.  Lawrence  Turn- 
hull,  of  Baltimore,  who  thus  commemorate  the  name  of  their  son 
Percy  Graeme  Turnbull,  who  died  in  1887. 

In  accordance  with  the  terms  of  the  gift,  a  course  of  lectures 
may  be  expected  annually  from  some  one  who  has  gained  distinc- 
tion as  a  writer  of  poetry  or  as  a  critical  student  of  the  poetic 
art. 

The  Trustees  have  the  pleasure  of  announcing  that  the  first 
course  of  lectures  on  this  foundation  will  be  given  by  one  who  is 
both  a  poet  and  a  critic,  Mr.  Edmund  C.  Stedman,  of  New  York. 
His  subject  will  be  "The  Nature  and  Elements  of  Poetry." 

The  lectures  will  be  given  in  Levering  Hall  at  5  o'clock 
punctually. 

A  certain  number  of  seats  will  be  reserved  until  five  minutes 
before  five  o'clock  for  members  of  the  University  who  signify 
their  intention  to  follow  the  course,  and  who  apply  for  cards  of 
admission.  The  other  seats  will  be  open  to  the  public,  and  cards 
of  admission  will  not  be  required. 


Oracles,  I  »ld  and  New. 
(Introductory  and  historical,  with  considerations  on  Poelry  and  &  : 

Wednesday,  March  4. 
II. 

What  is  Poetry? 

Thursday,  March  5. 
III. 

Creative  Poetry  and  the  Poetry  of  Self-Expression. 

Friday,  March  6. 
IV. 

The  same  topic  continued,  with  special  regard  to  modern  inn 

Wednesday,  March  11. 
V. 

Beauty. 

Thursday,  March  12. 
VI. 

Truth. 

Friday,  March  13. 
VII. 

Imagination — Passion. 

Wednesday,  March  18. 
VIII. 

The  Faculty  Divine. 

(Inspiration — Insight — Genius — Faith.) 
Thursday,  March  ig. 


LECTURES  ON  ENGLISH   LITERATURE 

IN   LEVERING    HALL,   AT    5   P.  M. 

LECTURES  ON  MILTON'S  POETIC  ART. 
Richard  G.  Moulton,  Esq.,  (M.  A.,  Cambridge,  England), 


four  lectures,  in  January  : 

I.     Milton's  Picture  of  He'll.    A  Study  in  Poetic  Composition. 

Tuesday,  January  6. 

II.     The  Council  of  Fiends.    A  Stud;  of  the  Classical  Impulse. 
Wednesday,  January  7. 

III.  The  War  in  Heaven.    A  Study  of  Narrative  Power. 

Thursday,  January  8. 

IV.  The  Ninth  Book.    A  Study  in  Plot. 

Monday,  January  12. 


THE  EARLY  ENGLISH  GAWAIN  ROMANCES. 

Professor  George  Lyman  Kittredge,  id'  Harvard   Uni- 
versity, six  lectures,  in  January: 
I.     Introduction. 

1.  The  Early  English  Metrical  Romances,  in  general. 

2.  The  Round  Table  Romances. 

3.  The  Gawain  Romances. 

Wednesday,  January  28. 

II.    The  Carl  of  Carlisle.    The  Turk  and  Gawain.    TheAunters 

of  Arthur. 

Thursday,  January  ag. 

III.  Gawain  and  the  Green  Knight. 

Friday,  January  30. 

IV.  Iwain  and  ( rawain. 

»     Monday,  February  a. 
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V.      The  Wedding  of  Sir  Gawain.     The  Avowing  of 
Arthur  and  Cornwall. 

Tuesday,  February  3. 

VI.     Golagros  and  Gawain.      The  Gest.      Gawain  in   Malory's 
Morte  Darthur  and  in  Tennyson. 

Wednesday,  February  4. 


LECTURES  ON  ENGLISH  LITERATURE  OF 
PERIOD  OP  QUEEN  ANN  E. 

Professor  C.  T.  Winchester,  M.  A.,  of  Wesleyan 
sity, eight  lectures,  in  February  : 

General  Characteristics  of  the  Period. 

Monday,  February  '■>. 
Politics,  Parties  ami  Persons. 

Tuesday,  February  to. 

Daniel  Defoe. 

Thursday,  February  12. 

Richard   Steele. 
Friday,  February  13. 
V.    Joseph  Addison. 

Monday,  Febi  <  "  '    16. 
VI.     Jonathan  Swift  before  1714. 

Tut  day,  /■'■  bruary  17. 
VII.      Jonathan  Swifl  alter  1714. 

VIII.     Alexander   Pope. 

Friday,  Febi  vary  20. 
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THE   BIRNEY  COLLECTION   OF  BOOKS  ON   SLAVERY. 

On  January  15,  the  University  received  from  General  William  Birney, 
of  Washington,  D.  C,  a  valuable  collection  of  books  and  pamphlets,  num- 
bering over  one  thousand  titles,  representing  the  history  of  slavery.  The 
nucleus  of  the  collection  was  formed  by  General  Birney's  father,  James  G. 
Birney,  candidate  for  the  presidency  in  1S40  and  again  in  1S44.  This 
original  collection  was  largely  increased  by  later  accessions,  and  it  probably 
forms  one  of  the  most  complete  collections  of  its  kind  in  this  country.  It 
is  to  this  library  that  General  Birney  was  almost  wholly  indebted  for  the 
original  materials  which  he  used  in  the  preparation  of  his  work  on  the  life 
and  times  of  his  father.  General  Birney,  on  the  Sth  instant,  wrote  to  Dr. 
Adams,  asking  what  disposition  he  could  make  of  his  books  and  pamphlets 
for  the  use  of  historical  students.  In  reply,  it  was  suggested  that  they 
should  be  placed  in  some  academic  library  where  they  could  be  utilized  for 
the  study  of  slavery  as  an  institution.  On  the  IMh.  instant,  General  Birney 
tendered  his  collection  to  the  University,  saying:  "On  reflection,  I  have 
decided  to  give  my  collection  of  books  and  pamphlets  on  slavery  to  the  trus 
tees  of  Johns  Hopkins  University  for  the  use  of  students,  and  especially  of 
the  members  of  the  Historical  Seminary.  I  regret  that  it  is  not  well 
arranged.  Several  vears  ago,  I  had  all  my  pamphlets  bound  in  fair,  chrono- 
logical order.  Mv  acquisitions  since  that  time  are  neither  bound  or  classi- 
fied, except  partly  by  subject.  I  had  intended  to  classify  and  rebind, 
including  all  to  the  present  time.  The  present  state  of  my  health  will  not 
permit  me  to  do  this.  I  must  leave  this  work  to  the  Johns  Hopkins  Uni- 
versity. All  I  cau  do  now  is  to  box  up  the  collection  as  it  is  and  send  it 
to  the  University.  Some  of  the  titles  are  rare.  The  file  of  Lundy's  paper 
is  more  nearlv  complete,  or  rather  less  incomplete,  than  any  other  in  exis- 
tence. All  known  complete  files  were  burned  up  in  1S38  in  the  conflagra- 
tion of  Pennsylvania  Hall.  I  hope  my  contribution  will  be  but  one  of 
many  similar  ones." 

The  most  valuable  part  of  the  collection  is  probably  to  be  found  in  the 
fiftv  odd  volumes  of  bound  pamphlets,  the  dates  of  many  of  which  run  back 
into  the  preceding  century. 

Among  these  may  be  seen  the  minutes  of  the  first  general  Abolition  Con- 
vention in  179-1  and  many  succeeding  meetings  down  to  1827 ;  memorials 
presented  to  Congress  1790-91 ;  the  speech  of  Kev.  David  Rice  in  the  Ken- 
tucky Constitutional  Convention,  1792,  known  as  the  "  Kentucky  Protest ;  " 
Torrey's  "Portraiture  of  Domestic  Slavery,"  1S17,  and  the  abundant  circu- 
lars and  reports  of  the  American  Anti-Slavery  Society,  the  Mary  laud  Coloni- 
zation Society  and  similar  associations.  In  the  literature  of  the  later  phases 
of  the  great  controversy,  the  political  and  religious  warfare  during  the 
period  1835-1S65,  the  pamphlet  collection  is  especially  rich. 

Of  larger  works  in  bound  form  there  are  about  three  hundred  and  fifty 
volumes,  including,  beside  histories  of  slavery  and  biographies  of  anti- 
slaverv  leaders,  numerous  pro-slavery  works,  among  which  may  be  mentioned 
as  an  early  instance  that  of  Robert  Walsh  of  Baltimore  "  An  Appeal  from 
the  Judgments  of  Great  Britain  respecting  the  United  States  of  America," 
published  in  1819. 

A  file  of  Osborn's  "Philanthropist"  for  the  years  1S17-1S  represents 
one  of  the  earliest  efforts  of  the  century  to  spread  the  doctrine  of  abolition 
by  means  of  a  newspaper.  The  paper  lived  but  three  years  in  all,  but  is 
interesting  from  the  fact  of  its  connection  with  Benjamin  Lundy,  who  was 
for  a  time  publisher  and  co-editor,  and  afterwards  established  "  The  Genius 
of  Universal  Emancipation,"  a  much  more  vigorous  sheet  which  was  pub- 
lished chiefly  in  Baltimore  and  counted  for  a  time  William  Lloyd  Garrison 
as  an  editorial  contributor.  Three  volumes  of  the  monthly  and  six  volumes 
of  the  weekly  edition  of  Lundy's  paper  are  here  preserved.    Another  "  Phil- 


anthropist," established  and  for  two  years  edited  by  J.  G.  Birney,  afterwards 
became  the  "  National  Era."     Of  the  former  there  are  five  volumes. 

The  Birney  Collection  has  been  placed  in  the  alcove  of  Southern  History, 
the  beginning  of  which  was  made  some  years  ago  by  Dr.  J.  F.  Jameson,  now 
professor  in  Brown  University.  In  the  month  of  May,  Professor  Jameson 
will  return  to  Baltimore  to  give  a  course  of  ten  lectures  upon  the  Constitu- 
tional and  Political  History  of  the  Southern  States.  The  time  is  coming 
when  a  purely  scientific  and  objective  treatment  of  Southern  history  and 
of  the  institution  of  slavery  can  be  undertaken.  Dr.  H.  Yon  Hoist  once 
said  in  a  public  lecture  in  Hopkins  Hall,  that  there  was  nothing  in  American 
literature  about  slavery  as  an  institution.  He  said  there  was  a  vast  deal  of 
writing  for  slavery  and  against  slavery,  but  nothing  about  it.  This  defect 
is  likely  to  be  corrected  by  the  scholarly  contributions  of  the  present  gen- 
eration to  Southern  economic  and  social  history.  Dr.  Curry,  general  agent 
of  the  Peabodv  Education  Fund  and  also  one  of  the  trustees  of  the 
Slater  Fund,  has  recently  paid  a  high  compliment  to  the  work  of  Dr.  Jeffrey 
R.  Brackett,  of  this  city,  who  published  in  the  Johns  Hopkins  University 
Studies  his  monographs  on  "The  Xegro  in  Maryland"  and  "The  Progress 
of  the  Colored  People  in  Maryland  since  the  War."  The  success  of  these 
essays  should  be  encouraging  to  other  students  of  the  institutional  history 
of  slavery.  J-  M.  \  . 
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